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New York, and has perhaps been welcomed often by 
AND DRAW SPAN. across the stream on a special ‘ferry boat, which was | the passenger on day trains as an agreeable variety in 

We illustrate in the present issue the great railroad | capable of carrying an entire train of cars. The cross-|the route. But in a few weeks the boat will take 
bridge crossing the Thames River at New London, | ing of the ‘Groton Ferry” has come to be looked for | her last trip, and the trains will then cross the estuary 
Conn. Hitherto the ‘‘Shore Line” trains on ‘thé/| asa regular incident of the trip between Boston and (Continued on page 357.) , 
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AN EXPECTED REVOLUTION rION IN STEAM NAVIGATION. 

A new and interesting experiment in marine propul- 

sion is to be tried soon in this harbor. We allude to 

the new water jet boat invented by Dr. Walter M. 

Jackson, of this city. The vessel is 100 ft. long, 100 

tons burden, with a boiler intended to yield 1,500 h. p., 

applied to a Worthington pump, and used to ejecta 

lemall stream of water—a three-quarter inch jet—from 

the stern post, at the keel line. The water is to issue 

| under the enormous pressure of 2,500 Ib. to the square 

| inch, and a speed of between thirty and forty wiles an 

hour is expected by the owners—a velocity far in ex- 

cess of any other craft afloat. The stern water jet 

issues from a faucet which takes the place of a rudder. 

The faucet is operated by a lever inthe pilot house. A 

jet pipe also extends from the main puwp to the bow, 

where a similar faucet is located, also connected with 

the pilot house lever. Thus the pilot has absolute con- 

trol of the vessel. By simply moving the lever, the 

| boat can be instantly started, turned, stopped, backed, 

or made to spin around on its axis like atop. All this 
without stopping the driving pump. No jarring, noise, 

The 

new boat is named the Evolution, but, perhaps, a bet- 

ter cognomen would be Great Expectations, for the 

promoters are sanguine the little vessel is the precursor 

lof a grand and rapid revolution in the art of steam 

navigation. They are confident the days of common 
| . . : 

marine engines and propellers are numbered, and will 
soon be thrown out of all first class ships as old iron, 

and the diminutive water jet substituted. A large 

saving in space, greater economy in fuel, increased 

safety, improved comforts for passengers, are men- 

tioned as a few of the important results that will at- 

tend this outflow of high pressure water. 

The water jet, as a hydraulic system for the propul- 

7 | sion of vessels, has been many times tried with excel- 

lent results, but has not proved economical as com- 

pared with the ordinary marine engine and propeller. 

In the back numbers of the SCIENTIFIC AMERICAN 

and SUPPLEMENT will be found particulars of some of 

these hydraulic motors, with illustrations of the ves- 

sels (see, for example, SUPPLEMENT, Nos. 308, 354, 415, 

489, also 440, 561). In most of these cases it has been 

the aim of the projectors to make use of as large a 

water jet as possible, and a low water pressure, which 

involved the movement and discharge of a great vol- 

ume and weight of water. 

Thus a water jet of 533 square feet area and a ve- 

locity of water discharge of 30 feet per second has been 

employed. This was in accordance with high scientific 
authority, such as Prof. Rankine, who maintains the 

most efficient propeller is that which sends the largest 

volume of water astern at the slowest speed. A variety 
of reasons and calculations have been put forth by 

| others to prove that the small water jet, with high pres- 

| sure and high speed, cannot possibly be as effective or 

economical as the big pipe and great weight of slow 

water. But it isa curious fact that in several subse- 

quent experiments reduced water jets (744 inches) 

and higher water velocity (66 feet per second) have 

given better results. 

Dr. Jackson’s scheme involves a radical departure 

from the hitherto accepted theories and calculations of 

water jet propulsion. In his new boat Evolution he 

reduces the old 5 square feet area discharge pipe down 

to an area of less than half a square inch (0°44 square 

inch), and increases the velocity of the water discharge 

from 30 feet per second up to 600 feet per second. By 

so doing he claims to secure superior practical results. 

On the trials last summer of his smal] experimental 
boat Primavista, he used a jet only three-eighths of an 

inch in diameter, with a water pressure of 600 pounds 

to the inch, and obtained a speed of ten to twelve miles 

per hour. Many experiments were then made with this 

boat. The apparatus was crude and hurriedly made, 

but the results yielded much new, instructive, and 
valuable knowledge concerning the practical propelling 

and this new 
| know ledge is embodied in the novel craft which is now 

receiving her finishing touches. One hundred thousand 

| dollars, clean cash, have been put into the little ves- 
sel by the contributions of a number of able citizens, 
who fully believe in the correctness of the calculations 

Dr. Jackson is a man of 
varied scientific attainments, extensive mechanical ex- 

His inventions relating 
_ to gas machines have proved highly successful. 
_ In this connection we would suggest to the naval 
authorities at Washington the propriety of supplying 
all of the new war ships with hydraulic jet pipes and 
pumps, as means for facilitating the navigation of the 
vessels and promoting safety. There appears to be no 
reason why bow and stern jets might not readily be 
put in, at no great cost, which would be highly useful 
in action and other emergencies requiring rapid man- 
euvering of the ships. 

-—~ >-o-<- 

88,200 barrels of flour is the report of a recent one 
week's work for the mills at Minneapolis. Is there any 
other place in the world where such a large production 
is realized ? 

[JUNE 8, 188o. 

The Annual Meeting of the American Institute 0; 
Mechanical Engineers, 

On May 21 the annual meeting of this society opened 

at the house of the American Society of Civil Engi- 
neers. The report of the secretary, Mr. R. W. Pope, 

was read. It showed 350 members in good standing, 

and an increase at the average rate of five per month, a 

very practical testimony to the increased interest taken 

in this branch of science by engineers. Mr. Edward 

Weston, the retiring president, after an address on the 
importance of enlarging the scope of the Institute’s 

work, introduced his successor, Prof. Elihu Thomson, 

who, in his answering address, followed the same line 

of thought, and spoke of the opportunities before the 

Institute for work in the interest of electrical engineer- 

ing. On May 22 the reading of papers began, the ses- 
sion beginning at 10a.m. The following papers were 
read and discussed : 

‘Some Results with Secondary Batteries in Train 

Lighting,” by Alexander 8. Brown, Pennsylvania Raii- 
road. 

“The Inherent Defects of Lead Storage Batteries,” 
by Dr. Louis Duncan, Johns Hopkins University. 

** Motor Regulation,” by F. B. Crocker, instructor in 
electrical engineering, Columbia College. 

** Magnetism and its Relation to Induced Electromo- 

tive Force and Current,” by Prof. Elihu Thomson, 
Lynn, Mass. 

“The Relation bétween the Initial and the Average 
Efficiency of Incandescent Lamps,” by W. H. Peirce. 
Chieago, Burlington & Quincy Railroad. 

‘* The Efficiency of the Are Lamp,” with an introduc- 

tory note by Prof. E. L. Nichols, by H. Nakano, Cor- 
nell University. 
“The Spiral Coil Voltameter,” by H. J. Ryan, 

Cornell University. 

“The Personal Error in Photometry,” by Prof. 

Edward L. Nichols, Cornell University. 

The titles of the papers and the authors’ names vouch 

for their interest. Prof. Nichols brought out one very 
practical point: that in the use of the Bunsen disk 

with reflecting mirrors the observer was liable to intro- 

duce a personal error if he adopted the stereoscopic 

method of inspecting the disk, or used one eye for the 
right side and the other for the left. This habit, 

which many photometrists fall into, is unquestionably 

a bad one, and its treatment by Prof Nichols is of in- 

terest to gas engineers as well as toelectricians. In the 

evening a special session was held at the College of 

the City of New York to listen to Prof. H. A. Row- 

land’s experimental lecture on “ Modern Views with 
Respect to the Nature of Electrical Currents.” Many 
well known electricians as well as the members of the 

Institute were present at this lecture, and the room 
was crowded to overflowing with an appreciative 

audience. 
_—_——>~+-o--< 

The Leland Stanford, Jr., University. 

Mr. G. T. Shepley, the architect of the Leland Stap- 

ford, Jr., University, states in the San Francisco Build- 

ing Advertiser that the work on the large dormitory 

in connection with the university has been commenced. 

The buildings completed, or nearly so, number four- 

teen, and consist of lecture rooms, reception rooms, 

laboratories, and all the requisite departments for a 

complete educational course. The dormitory will be 

situated about a thousand feet from the other build- 

ings. It will be 275 by 145, four stories high, present- 

ing a very imposing structure. The material used is 

San Jose stone. The building will accommodate two 

hundred students. Single rooms will be 18 by 26, and 

double rooms 24 by 26. Altogether there will be from 

one hundred and twenty-five to one hundred and fifty 

rooms. There will only be one dining room for the two 

hundred students, and this will oceupy the central por- 
tion of the lower floor. The kitchen, laundries, etc., 
are in the basement ; but, as the dining room is raised 

considerably above the floor on which it is situated, 

there will be plenty of light and air afforded for the 

basement. All the fifteen buildings will he heated by 
steam and lighted by electricity from one central sta- 
tion placed in the rear of the quadrangle. The uni- 

versity will not resemble any of the Eastern universi- 
ties to any great extent. All the old colleges are built 

around quadrangles, and in this one point the Leland 

Stanford, Jr., University will resemble them, but in no 
other. There will be a magnificent view from all the 

sleeping rooms of the dormitories. 

—— _ - weere —- 

M. Dg FonvIELLE has made very curious electrical 
experiments at the summit of the Eiffel tower. Some, 
it is considered, will lead to important considerations 
of a scientific character, which will be continued ; 
others are of a more practical character. The atmo- 
sphere round the tower at this elevation is free from al! 
influence of the soil, as would be the case at the top of 
a mountain, and the air is in an extraordinary active 

state of electricity. The tower will, it is said, be the 
most perfect conductor of electricity during a storm, 

and all within it will be in a state of entire immunity 

against all danger from lightning. The pretty idea has 
been suggested of having a carillon of bells at the top, 
which will play every two hours. 
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The Paris Exhibition. 

A MAGNIFICENT AFFAIR—NOVELTIES IN THE AMERI- 
CAN SECTION—POVERTY OF THE ENGLISH SECTION. 

PaRIs, May 16, 

It is conceded on all sides that this exhibition isa 
truly magnificent affair. No previous exhibition has 
approached it, either for size, beauty, or the quality 

and value of the exhibits. “i have been to every ex- 
hibition at which the United States government has 
been officially represented, and unhesitatingly assert 

that it very far surpasses anything attempted,” said 

Mr. Thomas R. Pickering, the superintendent of ma- 

chinery of the American section. ‘There never was 
so grand an exbibition, and it is questionable if there 
will ever be such another,” said Mr. Doane, of Messrs. 
J.A. Fay & Co. The Eiffel tower, which so many 
people stigmatized as ugly and unattractive, is now 

conceded to be a thing of grace and beauty. 

My first proceeding after the opening day, of which 
you have doubtless received full advices, was to take a 
general survey of the ‘‘ Palais des Machins,” whose 
immensity is exceedingly striking, and then to take a 

preliminary survey of the main buildings, so as to give 

your readers a general idea of the situation, which is 

as follows : 

Except in the ‘“‘ Palais des Machins,” the French are 

the most behind, and even there much of the ma- 
chinery has been standing still, because there is no 

steam supply. This defect, however, will be remedied 

to-morrow. 

The American section of machinery shows more pro- 

gress in design and more valuable novelties than any 

other section, and many claim than all the others put 

together, and it seems to meat present writing that 
the claim is well founded. 

The English section is small and possesses no dis- 

tinguishing feature that I can so far see, except that of 

copying American designs, which is done to an alto- 
gether astonishing degree. 

This is done with so much persistency, and old Amer- 

ican designs are claimed as English with so much ef- 

frontery, while more advanced and superior American 

designs are so pooh-poohed by some of the English 

I have encountered here, that I determined to “ speak 

out in meeting,” and put this matter straight at once. 

Sol took a hasty survey of the English machinery, 

with the following result : 

On a milling machine I found the disk friction feed- 

ing device of William Sellers & Co., of Philadelphia, 

whose patent has expired. I aiso found a twist drill 
grinding machine whose sole novel feature is copied 

from the Sellers twist drill grinding machine. I also 

found twist drills with the line down the center of the 

flutes, after the Morse Twist Drill Company’s patent. 

Another piece of piracy is a planer chuck that has been 

patented In England, and is commanding a large sale. 

One of its chief points, if not its chief one, is a direct 
copy of the main feature of Thomas’ American patent 

planer chuek,this particular feature having been point- 

ed out in the SCIENTIFIC AMERICAN, in 1875 or 1876. 

The rack feature now so common in American practice 

(the patent having expired) is copied, the only varia- 

tion being that a single set screw is used, being placed 

central and abutting against a convex projection, so 

that the set screw peint will bed fair, notwithstanding 

that the jaw may be at an angle for taper work. The 

Fox lathe as it was made in the United States seven 

or eight years ago appears, and several copied modifi- 
cations of it, all being claimed as English. But the 

more recent American improvements are lacking, such, 

for example, as making the bed in two parts, so that 

the tail stock end may be taken up by raising that part 

of the bed. 

I found turret head lathes here with no stop motion, 
the workman using his calipers, ete., in the old fash- 

ioned way. There are milling machines of English 

make carefully copied from American designs, with 

not a perceptible English feature about them. One 

or two of them have copied the movable bar for the 

dead center of the spindle. Another English machine 

has on it the American feature of a wire feed. Of a 

cutting-off machine copied from American practice an 

English machinist said to me, “It’s a very good ma- 

chine, but don’t you think such machines an unneces- 

sary refinement ?” for otherwise 1 should have been told 
that it was an old English design that had been thrown 

away in England long ago. Your readers will doubt- 
less picture this individual cutting up large rods or 

shafts in the blacksmith shop, chipping and filing the 

ends square for the centers, truing up the ends and 

cutting the pieces to length, and thus spending as 

much time and money on the job by the time it was 

ready to be turned up as the whole job would cost if 

a cutting-off machine had been used. 
The editor of a prominent English engineering news- 

paper was here last week, and, I understand, expressed 
himself rather strongly on the poverty of the English 

section, and at least one engineer gave me to under- 
stand that the English machine tool makers would 
rather be excused from meeting their American com- 

petitors in any market unless the prices were over- 
whelmingly in their favor. There is only one Aweri- 

Scientific American. 
can design of prominence that, so far as I have yet 
observed, is exhibited in the English section and not 
claimed as of English origin, and that is the Horton 
lathe chuck. 

I next turned my attention to the United States sec- 

tion, to see what there was put forward as new that 
was copied from English or other foreign designs. I 

found nothing, but I found much that was new and 

very interesting indeed. I consider the cutting tool 

design and arrangement on Warner & Swazey’'s special 

lathe for brass work one of the best things I have seen 
for many a long day, and it is entirely original. 

A walk through the other sections of the Palais des 

Machins shows that although the English are the 

greatest, they are not the only sinners, except it be in 

refusing credit to the American origin of their de- 
signs. 

Amer et cie., Bale, Switzerland, have the Sellers rack 

and pinion (with its rolling contact) on their planer, 

but not on the pulley end of the pinion shaft, a com- 
bination, as is the case with the more recent Sellers’ 

machines. The Ateliers de Construction Oerlikon, 

Zurich, have milling machines copying those of recent 

American design, and also lathes with the features of 

the ‘“* Fox” pattern. The tail stock of one lathe is con- 

structed exactly like the dead center block used with 

American milling machine chucks. Baruquand, Paris, 

exhibits a screw machine having the Fox construction 

in connection with a Brown & Sharpe turret head and 

the American die and holder used in American screw 
wachines. 

A large amount of emery grinding machinery is 

shown, all embodying items of construction of distinctly 

American origin, with a variation of details. Of a great 

many of these it may be justly said that the parts that 

are new are not good, and the parts that are good are 

not new. The French show a great deal of emery 

grinding machinery, and, taken as a whole, it is very 

creditable indeed—much of it of the very first order and 

original. The Tanite emery wheel (Stroudsburg, Pa.) 

is a great favorite here. 

Some of the details on French engines are, to my 

mind, decidedly objectionable, but the workmanship 

is, as far as I have at present observed, thoroughly 

gvod. Two engines of the Wheelock (U. 8.) patent are 

here, one of them a pair of compound condensing en- 

gines and the other a high pressure. The latter has a 

flywheel of about 14 feet diameter, with internal gear- 

ing inside its rim, a feature for which there is, in my 

opinion, nothing favorable to be said. 

“High piston speed ” has not as yet taken much hold 

in either England or France, although the Armington- 
Sims engine (Providence, R. I.) is a favorite. 

The straight line engine (Syracuse, N. Y.) will run as 

soon as it can get steam, and I think it will surprise a 

good many to see her speed and quiet running, not- 

withstanding that her cylinder is not bolted to the 

foundation, but merely rests on it. This engine has a 

flexible steel belt to drive her section of the line shaft- 

ing (another American novelty), and this brings to 

mind that I did see one thing of English origin that has 
been copied at a comparatively recent date in the 

United States, and that is link leather belting, of which 

I hear very good reports. 
American engineers here speak very highly of the de- 

sign of the shafting girders, which, being continuous 

and flat on the top, furnish a track on which an electric 

hoisting crane runs. This crane is very highly spoken 

of by those who tried it when setting their machines 

on their foundations or unloading them from cars or 

trucks. The management of the United States com- 

mission here is giving a great deal of unalloyed satisfac- 

tion, and everybody in the United States section would 

be entirely happy if steam was only turned on, so that 

they could run their machines. 
There is a large exhibit of French locomotives, the 

workmanship being good, and I wish I could say as 

much of the designs ; but of this, more hereafter. 

There are not as inany printing presses here as there 

were at Philadelphia in 1876, and they are all indebted 

to the puncturing device of the Bullock press (Ameri- 

ean), which was first exhibited at the American Insti- 

tute fair in 1868, I think, and that rendered web per- 

fecting printing presses possible. There are a great 

many steam engines and paper making machines, and 

a very full line of grinding machinery. 

The general American department is, it must be con- 

fessed, disappointing. Tiffany has a fine exhibit, and 

so have the Gorham Manufacturing Co. Messrs. Lyons, 

of New York, have a very fine exhibit of umbrellas, 

better than any others I have seen, notwithstanding 

that an English umbrella has been supposed to possess 

all the virtues possible in an umbrella. Around Ball 

& Goldsmith’s corset exhibit I noticed a continuous 

crowd, and the Meriden Britannia Company's exhibit 

is well spoken of. There is one unobtrusive exhibit 

here that has no one attending it, that wood workers 

and carriage builders linger over, and well they may, 

for it is truly American and altogether meritorious. I 
refer to an exhibit of bent woods by H. G. Shepard, of 

New Haven, Conn. I heard a Frenchman say (after 
closely examining the specimens), “I would like to 

know that man. He is a master of his subject.” Drake 
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& Co. (St. Paul, Minn.) have a beautiful display of pet- 
trified woods, and no handsomer or more attractive 
memento of the exhibition can be found than one of 
their specimens, of which I will gO more into detail at 
some future time. 

Dunlap & Co. (New York City) exhibit a fine case of 

hats, and it is getting to be understood here that a bet. 

ter hat can be got in New York than either in London 
or Paris. 
The French general department is not vet fully 

opened. The English general department is disap. 
pointing, while the Austria-Hungary department is 

simply elegance itself, and throws into the shade all 

competitors. Indeed, it cannot be said to have any 

competitors. The Russian department is very much 
better than one would anticipate, excelling in swall 
bronzes. 

There is a fine display of paintings and sculpture ; 

but the galleries in the latter department are not open, 

while the department is in an unfinished state as far as 

the exhibits are concerned, heads, legs, and arms lying 

about in all directions. But the art departments are 
going to be very beautiful and delightful. There are 

not as yet any seats in the picture galleries: but there 

doubtless will be, as the galleries are so numerous that 

the crush there was at the Centennial galleries at Phila- 

delphia in 1876 is not likely to be repeated here. 

I heard to-day that in the construction of the Palais 

des Machins there were 60 men killed and 400 wounded, 

and perhaps it will do no harm at this late date to say 

that I was told in the machinery department of the 
Centennial exhibition of 1876 that during the hot spell, 

when the thermometer ranged from 100° to 104°, eleven 

people died from sunstroke received in that depart- 

ment inone day. Some people, however, attributed 

these deaths to the water, which in that year was an) 

thing but good. 

There are no catalogues as yet, nor are the exhibits 

numbered in many cases, while in others there are two 

or more numbers, as is the case with statuary that has 

been exhibited at the Paris Salon, the old numbers re- 

maining on a large yellow label, and some small white 

labels bearing different numbers accompanying them. 

Whether these latter are correct for this exhibition, 

there is nothing to indicate. JosHuA Ross. 
— ~-- ee 

New French War Vessels, 

A steel cruiser named the Lalande has just been 

launched from the Chantiers de la Gironde, at Bor- 
deaux. The Lalande is 316 feet 8 inches long by 31 feet 

8 inches beam. Her displacement is 1,877 tons and her 

average draught of water is 16 feet 8inches. Her en- 

gines, which were furnished by the Creusot Works, 
will work upto 6,000 horse power with forced draught, 

and when the engines are making 140 revolutions per 

minute it is expected that the ship will attain a speed 
of 191g knots per hour. The Lalande will carry nine 

guns, of which three will be quick-firing and four re- 

volvers. A torpedo cruiser named the Vantour has 

been launched at Toulon. Her hull, which is of steel, 

measures 226 feet 8 inches between perpendiculars. 

Her engines are to work up to 3,200 horse power, and 

she is expected to attain a speed of 20 knots. The 
Vantour will be fitted with four lance torpedo tubes 

andtwo Hotchkiss guns of long range. The Forbin 

cruiser has just made her trial trip. The average speed 

on the measured mile was 19°4 miles per hour. 

—_—— ->+ ere 

Soapstone and It« Uses, 

A writer in a London journal calls attention to the 

unappreciated uses and preservative qualities of soap 

stone, a material, he says, which possesses what may be 
regarded as extraordinary qualities in withstanding 

atmospheric influences, those especially which have so 

much to do with the corrosion of iron and steel, and 

from experiments made it is said that no other material 

is capable of taking hold of the fiber of iron and steel 

so readily and firmly as this. In China soapstone is 

largely used for preserving structures built of sand- 

stone and other stones liable to crumble from the effect 

of the atmosphere ; and the covering with powdered 

soapstone in the form of paint on some obelisks in that 

country, composed of stone liable to atmospheric de- 

terioration, has been the means of preserving them in- 

tact for hundreds of years. 

+4 

Electricity and Light, 

Dr. Moser (Eder’s Jahrbuch fur Photographie) draws 

attention to the following curious phenomena: The 

leaves of an electroscope are caused to diverge hy 

charging with, say, 150 cells. On allowing a ray of 

direct sunlight to fall on the instrument the divergence 

is increased, and it returns to its original amount when 

the light is cut off. A common mateh (sulphur with 

phosphorus tip) will glow in the dark when brought 

close to a charged body such as the cover of an elec- 

trophorus. The mercury in a capillary electrometer 

falls when a ray of sunshine falls on it, just as it does 

when connected to the zine of a battery. The effect 

is distinetly electrical, not thermal, as it vanishes when 

the upper and lower mercury columns are short-eir- 

cuited by a wire. 
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AN IMPROVED VEGETABLE CUTTER. | faces, with metal blocks screwed in the grooves. The 

A machine for cutting up cabbages and other vege-| jaws are adjustable endwise and laterally. The con- 

tables is illustrated herewith, and has been patented | tiguous faces of the vertical members of the guide- 

by Mr. Johann A. W. Lusti, the small figure showing | blocks have dove-tail or wedge-shaped grooves in 

a bottom view of the machine. The supporting frame| which wedge-blocks are inserted, the guide-blocks 

has rails, on which a sliding frame is mounted to be | being preferably of iron or steel, and the wedge-blocks 

reciprocated beneath a cabbage receptacle, a weight of brass. The latter blocks are adapted to form a guide 

for the heel or inner side of the saw, while wooden 

| blocks constitute a guide for the outer or cutting edge. 

The device is adjusted to any width of saw through 

the screw shown in Fig. 1, and may be constructed and 

adapted for either a right or left handed mill. 
- oo ” 

A Telegraph Man Outwitted. 

A few days ago several men from the electric light 
station dug a hole for an electric light pole opposite one 

of the finest residences in Malden, Mass. The owner of 

the residence, in the meantime, secured a man and 

told him to go up into the woods and dig the first tree 

he could find, and hurry back and place it where the 

hole for the electric light pole was. Before the men 

commenced to raise the electric light pole, the owner of 

the residence invited them to come into his cellar and 

take a drink, which they all did. There the owner 

detained them long enough to allow the man sent for 

the tree to come back and plant it. The others did 
not dare to remove the tree, so they put the poleinto 

their wagon and drove off. 
maesceeatiipetelgpallnamsnemmpenesiaitnatts 

AN IMPROVED SASH FASTENER. 

A simple locking device, whereby the upper and 

lower sash of a window may be simultaneously locked, 

box being held between uprights to press the vege- irrespective of the position that the upper sash may 

tables in the receptacle against the cutters. In the | °CCUPY, is illustrated herewith, and has been patented 

bottom of the receptacle are strips having metallic | DY Mr. John H. Buettner, of No. 108 Pleasant Street, 
friction plates, against which move friction plates on | Cincinnati, Ohio. In our illustration, the dotted lines 

the reciprocating sliding frame, the bottom of the) show the position occupied by the parts of the device 

frame also having friction plates moving over friction | when the sash is not locked. A plate is attached to 

plates on the rails. The frame has a transverse open- | the inner face of the window frame, just above the 

ing through which the knives alternately project, and | ower sash, there being a stop-pin near the upper edge 
through which the cabbage passes as it is cut. Be- of the plate, and another similar pin near its center. 

neath the frame is mounted a rock shaft carrying ad- 

justable cutters, which may be moved to vary their 

projection, and may also be detached for sharpening. 

The cutters are alternately held in position for cutting 

by aspring. The frame may be reciprocated by hand 
or other power, and in each direction of movement of 

the frame one of the cutters projects upward through 

the slot, the other cutter being then out of the way. 

For further particulars with reference to this inven- 
tion, address the patentee, or Mr. C. Kerrison, Jr., 

Charleston, 8. C 

©e,, ° \' Oth. AY 

IUSTI’S VEGETABLE CUTTER. 

- Os ee — 

AN IMPROVED GUIDE FOR BAND-SAWS. 

A guide for band-saws, in which the parts may be 

readily and expeditiously manipulated, and the guide 

adjusted to any width of saw, is illustrated herewith, 

aud has been patented by Mr. Charles R. Backer, of 
No, 1221 West Indiana Street, Evansville, Ind., Figs. Peper a? a . P 

1 ahd 2 showing a plan view and longitudinal ver- | the on ou ocr me a a locking arm is ayes 

tical section of the dévice. The guide-bed is ribbed, 1} be ppe one cary . ownward and outward, ap 

and has pivoted spaced jaws sliding upon it, one jaw | “*¥'™8 40 elastic bearing-block, preferably of rubber, 
secured in its horizontal extremity. The lower ari is having an adjustable clamping block on its outer end lightly ; ; : i 

and the opposite jaw upon the same end, with an op-| . = atly eurves from its pivotal point, and has near its 

posing fixed clamping block, there being angular guide | °™"Te™!ty & lug extending at right angles to the body. 
blocks adjustable upon the guide-bed, the vertical | —— of the arms has a spur near its pivotal point, 

members of these blocks projecting upward between | nese epurs being adapted to engage each other when 
the upper arm is essentially at a right angle to the the opposing jaws, and having grooved contiguous | 

|lower one. When the upper arm is pressed downward 

= 

BUETTNER'S SASH FASTENER. 

I 2 inner side of the upper sash, the spur on this arm 
bears against the spur on the lower arm, forcing the 
latter outward, when the other end of the lower arm is 

carried inward until it engages with the lower sash, 

upon the upper surface of which its lug has a positive 
| bearing. The further the upper arm is carried down- 
ward, the tighter the lower arm binds against the 
lower sash. 

— +0 
Attraction of Gravitation, 

| At the recent Royal Society soiree Mr. C. V. Boys, 

PR 8., contributed a portable apparatus for demon- 
strating the attraction of gravitation. The mova- 

one centimeter long, to which a galvanometer mirror 

is attached, and this system is suspended by one 

of Mr. Boys’ filaments of quartz, by which the ac- 

ltion exhibited is rendered possible. Around this 

| can be moved a cylinder which carries two cylindrical 

lead weights each weighing a kilogramme, and the 

attractive influence of the heavier masses from the 

| little movable beam was indicated by the movement 

of a spot of light through some fifty divisions of a scale 

fixed at the further end of the room. He forms fila- 

ments of quartz by means of a bow and arrow, the 

tail of the arrow being attached to a lump of molten 
quartz, the latter being drawn out into an excessively 
fine thread during the flight of the arrow, as if it had 
been a filament of melting sealing wax. A second ex- 
periment shown by Mr. Boys was designed to show 
the extraordinary insulating properties of quartz. In 
this experiment a pair of gold leaves forming an elec- 
troscope are supported on a little rod of quartz % in. 

he 
a 

BACKER’S GUIDE FOR BAND-SAWS. 

| 8o that its rabber bearing-block will press against the | 

ble beam consists of two little masses of lead only | 

long, and although the surrounding atmosphere is 

kept saturated with aqueous vapor, the gold leaves 

| retain their electrical charge for several hours, although, 

if glass were used instead of quartz, the charge would 

be dissipated in a few seconds. Moreover, the quartz 

may be dipped in water and replaced with its surface 

studded with globules of water, and it appears to insu- 
late as well as before. 

>> ~~ 7 

AN IMPROVED PINCH BAR. 

The bar shown herewith, for moving or starting cars 
on railways, has been patented by Mr. Peter C. Forres- 
ter, of Wilkeson, Washington Ter. The bar proper is 
of the ordinary form, pointed with steel at its nose end, 
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FORRESTER’S PINCH BAR. 

where it bears upon the car wheel. A fulerum piece 
or attachment, to bear on the rail, is made in the form 

of a sliding block, adapted to be readily slipped on or 

off the bar, as shown in Fig. 1. It is made with a 

sharp tooth on its under side, pointed with steel, to 

| take a firm bite on the rail, and is fastened in the re- 

| quired position by a set screw, or may be so secured by 

a wedge or ferrule. Fig. 2 shows a modified form 

of the fulerum piece or sliding block, in which the 

tooth, instead of being made integral with the sliding 

block, is made ina separate piece, and held in position 

by clamping it to the bar within the slotted body of 

the sliding block. 
-—- = i i 

AN IMPROVED STEAM-ACTUATED VALVE. 

The illustration herewith represents the valve ar- 

rangement of a steam pump in which the valve control- 

ling the main piston is actuated by steam, and is in its 

turn controlled by other valves which have their action 

governed by the main piston. This valve forms the 
subject of a patent issued to Mr. John W. Gheen, As- 

toria, Oregon. Fig. 1 represents the application of the 

valve to a pump complete, and Fig. 2 isa vertical longi- 

tudinal section of the steam cylinder end of the pump. 

The steam chest is constructed above the main valve to 

form acylinder, to receive within it a piston attached to 

the valve, this piston having double heads and reduced 

opposite terminal extensions, arranged to work as pis- 

| tons in and out of reduced cylindrical chambers at op- 

posite ends of the body of the cylinder. Steam is aa- 

mitted to the valve chest between these heads in the 

usual way. At opposite ends of the main cylinder are 

two small cylinders, connected intermediately of their 

length by passages with the reduced terminal cham- 
bers of the valve cylinder, these passages being again 

connected by branch passages with the enlarged por- 

tion of the valve cylinder, so that the heads of the pis- 

ton portion of the valve may control them. Thesmall 

eylinders in each end of the main cylinder have each a 

live steam port and an exhaust, and within them pis- 

tons work freely as independent valves, each having a 

stem normally projecting within the main cylinder. 

_ These valves are operated in one direction by the main 

| piston coming in contact with their stems, and are 

moved by the pressure of steam on their backs in an 

| Opposite direction. This invention is not only appli- 

| eable to direct-acting pumps, but also to direct-acting 

engines for other than pumping purposes. 

| 
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GHEEN’S STEAM ACTUATED VALVE, 
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JERBOAS, MARMOTS, AND LEMMINGS IN THE 

ZOOLOGICAL GARDEN OF BERLIN. 

The bird houses of the Berlin Zoological Garden 

always contain some small mammals, for which a bet- 
ter shelter cannot be found. Here they receive very 
little attention from the majority of the visitors, but 

this only adds to the interest of the real friend of ani- 

mals. We refer to the three small rodents shown in 

the accompanying illustration, but seldom found in 

captivity. 
The long-legged, thick-headed jerboa (Dipus aegyp- 

tius, Lichtst.) is a native of northern Africa. A true 

child of the desert, as Brehm calls them, they live in 

companies in places which their peculiar organization 

enables them to inhabit. In the construction of their 

extremely long hind legs, as well as in the unusual 

formation of the organs of the senses, especially the 

size of the eyes, by which the head is made broader 

than it is long, they bear an unmistakable resemblance 

to birds ; and in fact, if the jerboa is to live in the vast 

desert, the surface of which is searcely covered with 
the thin reed grass, he must rival the birds in activity 

and sharp-wittedness in order to obtain his poor food 

and to escape from his enemies. For this latter pur- 

Scientific American. 
judging from observations of their ways when in cap- 
tivity, their habits must be about the same as those of 
the common marmot, @xcepting the differences which 
would be caused by the variations in the climatic con- 
ditions of their native haunts. 
The lemming (Myodes lemmus, Pall.) is as well 

known by tradition as itis little known by actual 
sight, and is the little, thickset, and short-tailed 
field mouse which, by its migrations, has given rise to 
the numerous fables and to a certain mysterious light 
in which it appears in the natural histories. Of course 
we have long since learned to trace these migrations— 
which are not as numerous nor as regular as the old- 

time stories would lead us to believe—to their real 

source; that is, their rapid increase in a favorable 
climate and the consequent scarcity of food. Even with- 
out this mysterious nimbus, the lemming isa very inter- 

esting little creature, which, like the field mouse, bears 

the same relation to the common mouse as the hams- 

ter. Like the latter, the lemming is thickset, has a short 

tail, and its markings are more or less regular in color. 
The individuals differ in this respect, the ends of the 

black hairs sometimes being light and sometimes not. 

The lemming also resembles the hamster in character, 

— 
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Tetanus Treated by Absolute Rest. 

Prof. Renzi, of Naples, records several cases of 
tetanus successfully treated by absolute rest, The 
method advocated is as follows: The patient's ears are 
closed with wax, after which he is placed ina perfectly 
dark room far from any noise. He is made to under- 
stand that safety lies in perfect rest. The room is 
carpeted heavily in order to relieve the noise of step- 
ping about. The nurse enters every quarter of an 
hour with a well shaded lantern, using more the sense 

of touch than sight to find the bed. Liquid food 
(milk, eggs in beef tea, and water) are carefully given, 
so that mastication is not necessary. Constipation is 

not interfered with. Mild doses of belladonna or secale 

are given to relieve pain. This treatment does not 

shorten the disease, but under it the paroxysms grow 

milder, and finally cease. Numerous physicians attest 
to the value of this treatment.—Bulletin Med. 

———_—_—_-~~+9+--~@ —____ ---__ 
Consumption of Ties, 

Assuming the entire railroad system of the United 
States to be 160,000 miles, as appears from ‘* Poor's 
Manual,” with the addition of the lines in construction 

during the current year, and taking 2,640 ties per mile 

JERBOAS, MARMOTS, AND LEMMINGS IN THE ZOOLOGICAL GARDEN OF BERLIN. 

pose the perfect sand color of his long, soft coat serves 

him well. This color is formed by a blue gray ground 

and the light tips of the hairs. The fore part of the 

arrow-like tail is dark brown and the rear part white. 

The fore legs are very short, and are generally held 

close to the body, being used in eating and in digging 

the caverns for the company, but not at all in travel- 

ing, which is accomplished by the use of the bind legs 
and the tail. When moving short distances the jerboa 

takes little tripping steps, but during flight it takes 

jumps that are colossal, comparatively speaking, and 

these follow each other so quickly and regularly that 

the animal seems to be flying over the ground. 

The leopard marmot (Spermophilus hoodi, Richs.) is 

a North American representative of this species of ro- 

dent, which is spread over the northern hemisphere. 

They livé gregariously in the plains of the United 
States, and are known by the pleasing and striking 

marking of their fur with stripes and spots, which will 

be better understood by a glance at our illustration 

than by even a long description. This pretty coat and 

their activity and intelligence hold the visitor who has 
the good fortune to see them a long time at their glass 
box, half filled with earth. The greater part of the 
day they spend in their burrow, where they carried a 
quantity of hay and food last fall. Since then they 
have been sleeping their winter sleep, from which it 

was difficult to waken them that they might serve as 

models for our illustration. Very little is as yet known 

about the life of these little creatures when wild, but 

showing the same courage, amounting to foolhardiness, 

for the little creature will leave his home to defend it 

by squealing and biting even when the contest is with 

men. But, while the hamster is disagreeable and even 

dangerous when angry, the much smaller lemming pro- 

duces only amusement and merriment by his bursts of 

passion. Brehm’s descriptions of the droll actions of 

these Liliputians when any one passes through their 

district, threatening the domestic peace of one or 

another by coming, voluntarily or involuntarily, too 

near their holes, are very entertaining. The Norwegian 

lemming lives on the high mountains of Scandinavia, 

in the region bet ween the growth of trees and the per- 

petual snows. Still farther north, in Lapland, he lives 

in the swamps of the plains, for he knows how to use 

every dry spot. Other species of the genus are found, 

in Asia and North America, throughout the entire 

frigid zone. It is difficult to keep lemmings in captiv- 

ity, and those under my care are the only ones I know 

of. Our picture is the first one drawn in Germany by 

a master hand from living subjects.—J/lustrirte Zeit- 

ung. 
————— + 

CHICAGO will probably have one of the finest libraries 

in the world in the course of a few years. Mr. W. L. 

Newberry. one of the earliest residents, left the sum of 

$250,000 for the purpose, and a temporary building 

has been used for some time. It is now intended to 

erect a magnificent edifice, capable of holding 800,000 

volumes. 

of track, we have in use at least 422,400,000 ties. This 

estimate, large though the total appears, is under the 
mark, as no railroad uses less than 2,640 ties per mile, 

and many of the roads with heavy traffic have 2,816, 

and in a few cases more. 

The life of these ties varies according to their quality 
and the climatic conditions; but in the East, where 

only the best ties are employed, the average life is 

found to be about six years, while in the West, where 

poorer quality of timber often has to be accepted, and 

where dry rot and other disadvantages have to be con- 

tended with, the average life is from three to five years ; 

so that even after allowing for a few exceptional cases 

in which ties may last ten years, the average life of ties 

all over the country cannot be counted as more than 

five years. 
It follows, therefore, that the annual consumption 

must be about 84,500,000, which, with steady increase 

of railroad building, must soon exceed 100,000,000—a 

gigantic demand to be satisfied from our forests each 

year, when we consider the many other calls upon 

them, and the fact that at present virtually nothing is 

being done by the government or the people to replen- 

ish our source of supply. 
The certain rise in the price of wooden ties, when 

these facts come to be fully appreciated by the lumber- 

men who control so large a part of the available timber 

area, will force the railroads to seek the best solution 

of the question in the adoption of a metal tie.—Paciflc 

Lumberman. 
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Serew Propellers. 

The escape of her Majesty's ship Calliope from the 

harbor of Apia at Samoa, when the German and 

Awerican squadrotis had to succumb to the fury of 

the hurricane, was recently noticed in our columns, re- 

ference being made to the excellence of the engines 

with which the vessel is fitted, by means of which she 

was enabled to make headway against the storm. On 

this topie something more may yet be said, and the 

subject well deserving full consideration. 

Coapled with the engines there is the propeller, and 

although at first the allusion may excite an incredu- 

lous smile, yet the fact that the screw of the Calliope 
was made of manganese bronze will be found, aftera 

little investigation, to be a circumstance that ought 

not to be disregarded. 

We refer to the subject not merely for the sake of 

demonstrating the advantage which there is reason 

to believe the Calliope derived from the character of 

her propeller, but in order to deal with certain data, 

by which it would appear that a screw of this deserip- 

tion really offers a substantial gain in the matter of 

is one 

speed 

her way against the storm simply at the rate of halfa 

knot per hour; of course her inherent speed was con- 

siderable, but the storm neutralized the whole of it, 

except this small balance left in the ship’s favor. What 

may be termed the effective speed was very little, but 

that little was sufficient to save the ship. The Cal-| 

liope may never encounter the like dilemma again, 

and it may rarely happen that an extra half knot per | 

hour will Yet this lit-| 

tle half knot, continuously maintained, is not to be 
despised, especially on a long voyage. Or if the extra) 

speed is not desired, a saving of fuel may be effected, | 

representing in the aggregate a very appreciable sum 

rescue a ship from destruction 

of money 

Reasons are forthcoming why a screw propeller made 
of manganese bronze should give a better rate of speed | 

than one of gun wetal or steel or any other metal 

yet known. But, in the first place, we may fall back 

It may be readily conceded that 

ke the Peninsular and Oriental 

‘ompany would not enter upon an 

on ascertained facts 

a commercial body 

Steam Navigation ¢ 
extensive adoption of manganese bronze forthe screws 

of its steamships, unless there was some practical! ad- 
vantage to be gained by doing so. Eleven of its ships 

are thus equipped, and a striking example on this 

point was mentioned a year ago, before the Institua- 

tion of Naval Architects, by Mr W. Manuel, the 

company's superintendent engineer. The screw blades 

of the Ballarat, made of steel, had been exchanged for 

others made of manganese bronze. In this instance, 

although the gain in speed was only about a quarter 

of a knot per hour, the effect was seen in a saving of 

between eight and nine tons of cual per day, or a 

total of 715 tons on the voyage out and home between 

Engiand and Australia. The saving in coal repre 

sented about half the first cost of the bronze »lades. 

This comparison is the more valuable, owing to the 

fact that the diameter, pitch, and surface of the pro- 

pellers were the same in both cases. 

Another very striking instance is furnished by the 

Australia and Zealandia, two steamships engaged in 

the mail service between Australia and San Francisco. 

These ships, originally fitted with steel propellers, had 

manganese bronze blades of exactly the same surface | 

and pitch substituted. The speed was then found to 

be increased nearly one knot per hour, and the pas- 

sage was made in twe A very satis- | 

factory pecuniary result has been secured with regard 

to these vessels, by the acquisition of postal premiums, 

many times over 

Eight ships 

of the White Star line have propellers of manganese 

G. 

» days’ less time. 

the amount such to pay 

for the cost of fitting the new propellers 

Deing as 

bronze, as well as two belonging to the Cunard Com- 

pany. On the Inman line we have the City of New 

York and the City of Paria, the latter famous for her 

extraordinary speed just accomplished on her first voy- 

age to America and back. The Pacific and Orient 

Steam Navigation Company has manganese bronze 

propellers for the Orizaba, the Oroya, and two other 

[he North German Lloyd Steam- 

ship Company has done the same with eight of its 

ships. One of these, the Lahn, of 8,000 indicated horse 
power, lately made a remarkably rapid voyage. 

Some time ago the Scottish Oriental Steamship Com- 

pany substitated manganese bronze propellers for oth- 

ers of iron and steel in four of its ships, the increased 

speed ranging from two-thirds of a knot to one knot 

per hour. The four other steamers belonging to this 

company were fitted with bronze blades when built. 
Other instances might be mentioned, but these will in- 

dicate the appreciation which steamship companies 

have entertained for this particular kind of bronze, and 

there is every prospect that the use of the metal for 
propellers will extend. Outside the cirele of the mer- 

eantile marine, we have the example of the British 

Admiralty. The Colossus was fitted with twin screws 

of manganese bronze after a series of experiments on 

the strength of this material as compared with gun 

metal, the trials being made at the works of Messrs. 

Maudslay, Sons & Pield, in the presence of the Ad- 

vessel« of its line 

i 
| 

| 

| 

It is to be remembered that the Calliope made | of the best cast steel. 

miralty inspector, with the result that the manganese 

bronze was found to possess just double the strength 

‘of gun metal. Consequently the adoption of the bronze 

effected a saving of from 20 to 2 per cent in the weight 

of the propeller. In addition to the Colossus and the 

Calliope, manganese bronze has been employed for the 

propellers of the Calypso, Rover, Rattlesnake, and 

Sandfly. The French government has adopted the | 

same metal for the twin. screws of the Tage, Cecille, | 

Forbin, Surcouf, Troude, Lalande, and Cosmao. The | 

Russian government has taken the same course with | 

regard to the Amiral Kornilow and the Rhynda. 

We may now say something as to the probable cause 

of the advantage given by manganese bronze when this 

metal is employed in the construction of screw propel- 

lers. A particular kind of manganese bronze is used 

for this purpose. There are five different qualities of 

the metal, that of which the propellers are made pos- 

sessing great strength and toughness. We have already 

mentioned the proof of this in the trials made in the 

presence of the Admiralty inspector. The transverse 

strength of the metal is stated to be about equal to that 

Hence, as compared with gan 

metal, a great reduction can be effected in the thick- 

ness of the blades, which therefore become finer and 

sharper. There is also a peculiar smoothness of sur- 

face, producing a diminution of skin friction, especially 

important where high rates of speed are employed. A 

velocity of forty or fifty miles per hour in the extremi- 

ties of the blades gives value to everything which re- 

duces the unproductive resistance. The power thus 

saved is utilized in giving greater speed to the vessel. 

Steel castings for propeller blades are very rough, and 

are almost always out of true pitch, owing to the warp- 

ing which they undergo in the annealing furnace ; 
whereas the manganese bronze blades are almost math- 

ematically true, as shown when tested by the pitcho- 

meter. 

This metal has the advantage over steel of being 

more fluid when melted, thereby producing a finer cast- 

ing. Freedom from pitting and corrosion preserves 

the blades for a long time in their original form, so that 

the life of a bronze blade may be reckoned as equal to 

that of the ship to which it is attached. So great is 

the saving of weight in the construction of a manganese 

bronze propeller, that the reduction in the outlay for 

raw material renders the price about equal to that of a 

propeller made of gun metal, although weight for 

weight the bronze is from 20 to 25 per cent dearer. 

There is also the recommendation that the manganese 

bronze propeller will fetch a good price as old metal. As 

compared with steel, manganese bronze is about three 

times dearer at the outset. But the pitting which so 

soon takes effect on steel greatly enhances the cost in 

the course of years, so that after the lapse of a certain 

period that which appeared the dearest proves to be 

the cheapest. Taken all in all, there is accordingly 

mach to be said in favor of manganese bronze. In 

these days, when ‘‘ commerce destroyers ” are in vogue 

with foreign navies, and vessels to catch these “ de- 

stroyers ” are specially needed in the navy of England, 

it is well that we should not only know how to make 

powerful engines, but how to apply such power to the 

most efficient and enduring propeller. For this pur- 

pose we shall expect to find manganese bronze growing 

in favor as time goes on.—The Engineer. 
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Semething New in Photo-lithographic Work. 

BY W. T. WILKINSON. 

The usual method of making photo-lithographic 

transfers is upon gelatine made sensitive with potas- 

siam bichromate. This is quite sensitive enough to 

day light or to electric light; but if transfers are re- 

quired when neither day nor electric light is available, 

then bichromated gelatine is useless, and some other 

method is wanted. Try this. Makea print upon any 
of the ordinary bromide papers of commerce, using a 

good negative from a subject in line, by artificial light ; 

and develop the image with alkaline pyro, then wash 

and place it upon the inking board; next, blot the water 
with a soft cloth, and dab all over with asponge satu- 

rated with transfer ink, thinned with turpentine ; let 

the turpentine evaporate, then take a glue roller, 

i. ¢.,a type printer's roller, and roll until the whites 

are quite clear of ink. Now soak the print in the pyro 

again for a few seconds, and expose it to the light. 

Finally, wash free from pyro and hang the print up to 

dry. Whenit is dry the print is ready for the trans- 

ferer, who treats it the same as he would any other | 
photo-lithographic transfer. 
The only way to fail with this method is to over or| 

under expose the print, or to use a bad negative. The| 
negative must show perfectly clear lines. Some of the 
newer papers of commerce contain too little gelatine to | 
succeed perfectly ; therefore, it is best to make the pa- 
perathome. It is not a very complicated process, as 
| the eolor of the image under the developer is not all- 
important. A good formula is: 

Gelatine 

} Water = nee 3 ounces, 

When the gelatine is quite soft, melt it at 120° F j a ‘ . : a and add 320 grains of ammonium bromide. Stir it un- 
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til it is dissolved, then add ten minims of hydrochloric 

acid and stir well. 

In 10 ounces of water dissolve 450 grains of nitrate of 

silver, bringing this solution to the same temperature 

as the gelatine solution ; now proceed to pour the sil- 

ver solution into the gelatine in a very thin stream, 

stirring it vigorously all the time. Now strain it into 

a warm dish, and tilt the solution so that it is only 
along one edge of the dish. Having made a small roll 

of the paper, lay one edge of the roll upon the liquid, 

and as it curls take hold of it and lift itslowly up, when 

the paper will unroll itself and receive a nice even coat 

of emulsion. Hang it ap to dry, and repeat until all 

the emulsion is used. 

For half tone transfers, use the bromide and chloride 

of calcium with 200 grains extra of gelatine, drying the 

paper at as high a temperature as possible without 

melting the gelatine. Paper with this emulsion upon 

will be very hygroscopic, and must be kept very dry. 

Before use, always dry the paper, and warin again be- 

fore developing, so as to encourage reticulation of the 

gelatine. 

This paper is to be exposed under a half tone nega- 

tive, developed and washed, then inked up as directed 

for the line transfers, followed by immersion in the de- 

veloper, and subsequent exposure to light, washing, 

and drying. To transfer to stone, trim with a pair of 

long shears, then put it into the damping book until 

quite limp. Then sponge the back of the transfer with 

a solution of oxalic acid 1 part, water 100 parts. Take 

great care that none of this solution gets on the front 

of the transfer. Lay the sheet in position upon a cold, 

dry stone, and pull it through the press, with plenty of 

pressure, five or six times, without lifting the tympan. 

The paper can be lifted off, leaving the image in ink 

on the stone. Gum it in, and leave it for five or six 

hours before rolling up.— Photo. News. 
~~ ee 

Rubber Stamp Ink. 

The usual rubber stamp inks are prepared with 

water soluble aniline colors and glycerine. A good 

formula, which we have tested practically, is given by 

Dieterich : 

BLUE RUBBER STAMP INK. 

Aline Wan, Weber cel. BB. ...ccccccccces+ sd cssesrss 

Mix them intimately by trituration in a mortar. 
[The blue should be well rubbed down with the water, 

and the glycerine gradually added. When solution is 

effected, the other ingredients are added. ] 
Other colors are produced by substituting for the 

blue any one of the following : 

hein an sink Uoeneesess canoes sesnesce 
SE em , 
Methyl green, yellowish 
Vesuvin B (brown) 
Nigrosin W (blue biack) “ 

If a bright red ink is required, 3 parts of eosin BBN 

are used, but the pyroligneous acid must be omitted, 

as this would destroy the eosin. Other aniline colors, 

when used for stamping ink, require to be acidulated. 

—American Druggist. 

————_———_. 9+ oe 
Improved Indices, 

Burr's patent combination index, manufactured by 

the Burr Index Co., of Hartford, Conn., covers a long 

felt need in the way of improved indexes. We speak 
from experience, as we have had the Burr index in use 

in the SCIENTIFIC AMERICAN office for over two years 

past. Our first order was for an index for 10,000 

names. The work proved so useful we soon ordered 

another of still larger capacity. 

This index is extensively used by the United States 
and Canadian governments, leading railroads, banks, 

insurance companies, and representative firms in all 

|parts of the country. The system is complete, the 

plan simple for general use, readily understood, and so 

arranged that any name can be found at once. 

The indices are made with great care, from the best 

of material, calculated for constant and hard use ; made 

of any size, ranging in capacity from 500 to 1,000,000 or 

more names, and the largest number of names can be 

handled with the utmost rapidity and convenience. 
~_ 

Wild Boars among Us. 

According to the American Field, wild boars have 
become very numerous in the deep recesses of the 

Shawangunk Mountains, that border Orange and Sul- 

livan Counties, N. ¥. They are the genuine Black 

Forest wild boars of Europe, the descendants of nine 

formidable and ferocious boars and sows which Mr. 

Otto Plock, of New York, imported some few years ago 

for the purpose of annihilating the snakes and vermin 

that infested his estate near the Shawangunk Moun- 
tains. After the boars had eaten upall the snakes and 
vermin in the inclosure, they longed for more, and dug 
under the wire fencing and escaped to the mouutains, 
where they have since bred and multiplied. They are 
so ferocious that the most daring hunter is said to 

hesitate before attacking them. They have immense 
heads, huge tusks and shoulders, and lank hind parts. 



JuNE 8, 1889.] 

THE NEW LONDON DOUBLE TRACK RAILROAD BRIDGE 
AND DEAW SPAN. 

(Continued from first page.) 

by the largest drawbridge in the world, and a saving 

for the traveler of no inconsiderable amount of time 
will have been effected. 

The work now in progress involves not only the 

bridge proper, but some five miles of approaches. Mr. 

Alfred P. Boller has been appointed engineer in the 

service of the railroad, for the designing and super- 

intendence of this work. The new line of railroad 

makes a detour in New London and reaches the shore 

at Winthrop’s Point, about half a mile above the 

present ferry landing. The company in building the 

bridge was limited by conditions imposed by the U. 8. 

authorities as to its position and span, which, together 

with the favorable disposition of the shores, caused this 

point to be selected. On the eastern side, after the 

shore line is passed, some very precipitous and rocky 

ground isencountered. The new line is carried through 
this region for about four wiles before joining the main 

line. No saving in distance is effected by the change. 

The legal restrictions and nature of the ground made 

the change of route a necessity. 

The Thames River is a tidal estuary about fourteen 

wiles in length. Near its mouth is the town of New 

London, at its head is the town of Norwich, at which 

point the Niantic and Shetucket rivers enter it. The 

bridge is located at a narrow portion, where the inlet 

diminishes to 1,500 feet in width. On the west shore, 

the bank descends quite steeply to the river; on the 

east, the rise is gradual and the water grows shallow 

more slowly. Fortunately for the building operations, 

the current is a sluggish one, even in spring freshets, as 

a rule, not being very serious. The depth of water in 

the channel, which may be said to include over two- 

thirds of the width, varies from forty to sixty feet. 

The bottom is soft at the surface, but runs into a 

stiffer clay with sand and gravel as a greater depth is 

reached, and about 130 feet below the water level a 

hard bottom is reached. This bottom, by means 

of piling, is used to support and carry the bridge 

piers. 

It ie evident that the depth was too great to admit 

of pneumatic working, and the expense of dredging 

down and sinking a complete caisson to the solid ground 

seemed to prohibit this mode of construction. A 

novel method was therefore adopted. An open caisson 

‘or double-walled crib was built and sunk into a hole 

formed by dredging to the depth of 18 feet below the 

natural bottom. The center area of this crib was 

divided into pockets, and the whole was driven full of 

piling that ran down to hard bottom. The piles were 

then sawed off; for the center pier, 60 feet below the 

surface of the water; for the other piers, 42 and 50 feet 

respectively. An open top caisson was now built with 

a solid bottom, and with temporary sides carried up 

above its floor. It was fastened with composition 

spikes. The bottom was of 12 by 12 inch hemlock, and 
the sides and deck were cased in double courses of 

planking impregnated with 14 lb. of coal tar creosote 

to the cubic foot of timber. It was floated to its posi- 

tion over the piling and crib work. The masonry for 

the piers was laid upon the bottom of this floating 

caisson, which gradually sank under the weight until 

it reached the piling. The masonry was then carried 

up until above the surface, when the temporary sides 

were removed, and the masonry pier stood alone in the 

center of the stream. 

The cribs, it will be remembered, were sunk into 

dredged holes. The center was pretty well filled with 

piling, but as it stood unbraced within the crib, sand 

was dumped upon it before the caisson was lowered. 

This filled every interstice, and the piling is now held 

as firm and immovable at the top as at the bottom. 

The three river piers were all established in general 

by this method. As the center pier has to sustain 

alone and unaided the great draw span, it was thought 

best to submit it to an unusual consolidating process 

and incidental test. It was accordingly loaded with 
2,700 tons of pig iron. ‘This compressed all the timber 

portion strongly together and’forced the caisson floor 

down upon the piling. Thus any piles that projected 

a few inches above the rest were forced into the 

wooden caisson bottom, so as to give all an equal 

bearing. To give some idea of the amount of metal 

thus deposited upon the pier, the operation of loading 

the pier is illustrated in one of the cuts. 

The superstructure is built entirely of steel. For 

most of the members open hearth steel is used. For 

some compression members Bessemer steel is admitted. 

The end spans are covered by deck trusses on the tri- 

angular system, twenty-four feet deep. These are of 
150 feet span each. Next come the two long spans, one 

on each side of the draw, and of 310 feet span each. 

These are through trusses, the floor or deck lying in the 

plane of the lower chord. In the center they are 45 

feet deep, at each end 25 feet. The draw span is 502 

feet long. At the center it is 75 feet deep, and runs 

down at each end to 25 feet. The curve described by 
each division of the truss is a parabola, so that the con- 

tour of the cable of a suspension bridge, when the 

bridge is equally loaded over its entire length, is toa 
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certain extent exhibited. All the span lengths are 
given from center to center of piers. 
The central draw span affords two clear openings of 

225 feet width each. The great width was exacted by 
the Federal government, who possess a naval station 
above the bridge, and who desired as little obstruction 
as possible to be placed in the channel leading thereto. 
Another feature was designed to accelerate the rapidity 
of operation of the draw. The design provided for 
swinging the bridge through the entire circle. Thus, 
when opened for the passage of a vessel, it could be 
kept rotating, following the motions of the vessel as 

she passed through and closing without reversal. 
The machinery for moving the draw is placed upon 

the central pier, below the bridge span. It comprises 
an engine with two oscillating cylinders, 7 by 10 inches, 
running at 200 revolutions per miuute. This motor 
operates through differential gear, and is thrown into 

and out of engagement by friction clutches. The turn- 

table proper is of steel, with a heavy rim, which bears 

upon fifty-eight cast steel wheels. These are coned and 

bear upon accurately matched steel tracks. The drum 

is 5 feet deep, and is supported upon eight equidistant 
points upon the table. 

Under the pivot pier there are 640 piles, distributed 

over an area of about 5,000 square feet. The rest piers 

are carried upon 368 piles, each distributed over nearly 

4,000 square feet. The draw span and table alone weigh 
1,200 tons, ani, in connection with the stoneand caisson 

floor, brings a weight of eight to ten tons to bear upon 
each pile. 

The superstructure is proportioned and calculated to 

bear a live load of 3,000 pounds to the lineal foot of 

track, with the superadded weight of two consolidated 

locomotive engines. It is two-tracked for its entire 

length. 

The chief engineer, Mr. Alfred P. Boller, of this city, 

was seconded in carrying out the work by Colonel J. 

Albert Monroe, resident engineer. Mr. Alexander 

McGaw, of Philadelphia, was contractor for ‘the 

masonry, and Mr. Warren Roosevelt for the piling and 

and timber work. The trusses and metallic super- 

structure were supplied by the Union Bridge Co., of 

New York and Buffalo. 

+ Oo 

AN IMPROVED FOLDING STEP-LADDER. 

The accompanying illustration represents a folding 

step-ladder which may be used as an ordinary ladder, 
or automatically 

converted into a 

folding step-lad- 

der, one of the 

small views show- 

ing a vertical sec- 

tion of the upper 

portion of the 

ladder in folded 

position for use 

asa folding step- 

ladder, and the 

other represent- 

ing one of the step 

hinges. This in- 

vention has been 

patented by Mr. 

John A. Neill, of 

No. 214 L Street, 

East Portland, 

Oregon. The lad- 

der is formed with 

two pairs of 

double uprights, 

and folding supports or legs, the latter being secured 

to the top by plates bolted thereto and secured to the 

under side of the top. The upper ends of the double 

uprights project and move between the plates, and are 

connected thereto by screws or pins riding in curved 

slots in the plates. The upper ends of the double up- 

rights are formed with inclined surfaces which fit 

against the under side of the top when the ladder is 

unfolded, and are connected together on each side by 

the bent cross portion of the hinge, the main portion 

of which extends between the uprights and beneath 

the steps, serving as a brace therefor. The legs and 

double uprights are held in unfolded position by 

means of folding brace arms. 
+> i i 

The Electrical Census Machine, 

This system of machines way be described as follows : 

The census collector will call with his printed blank, 

and answers to questions will be written in the usual 

way. These sheets will then be placed before a person 

who operates a machine which may be likened to a 

type writer, except, instead of the usual ink mark on 

paper, small round holes are punched in a card. The 

cards, one for each person, are about 61¢ inches in 

length by 3 inches in width, and the particular position 

of a hole in a-eard indicates an answer to some of the 

questions in the printed blank. As many as 250 items 

of information can be punched out upon a card, al- 

though no one ecard would ever have more than one- 

tenth part of the whele number, as, for example, ne 
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one person can be classed as both white and black, 
American and foreign born, and if foreign born he can 

only come from one country. 

These cards when punched are placed one at a time 

in asort of press, and a lever operated by one hand is 

brought down, when a series of pins are brought against 

the card. Whenevera hole has been punched in a card 

the corresponding pin passes through into a mercury 

cup beneath, completing an electric circuit. These 

circuits, one for every hole, pass out to a large number 

of counters which operate electrically, and which add 
upon their dials all items of the same kind upon the 

same dials ; as, for instance, all white men upon a dial 

marked white males; all business or professional peo- 

ple upon dials which indicate their particular business 

or profession. The cards, as they leave the .press, are 

all sorted by means of an electrical sorting device, 

whereby they may be separated into groups or States 
of the Union. 

It will thus be seen that the machines are much 

more reliable than the most accurate human agency, 

and that one machine will do the work of a large num- 

ber of clerks, The next census of this country will be 

taken with these machines, and two will be sent to 

New York soon for the 1890 census taking. 

_—_—_—_—_—_— OO oO —_—_ 

Treatment of Foreign Bodies in the Stomach, 

A method of treatment for foreign bodies in the 

stomach, which appears to ‘be generally known and 

practiced with almost uniform success in both England 

and the Continent, consists in the administration simply 

of large amounts of potatoes, to which the diet should 

| be restricted. It is stated by Professor Cameron, of 

| Glasgow, that this plan, which, so far as we know, is 

almost unknown in this country, originated with the 

London pickpockets, whose custo it is to immediately 

swallow small articles of jewelry acquired in the pur- 

suit of their profession, and then depend on their re- 

covery through the evacuation which follows the 

abundant use of the potato diet. Several cases are on 

record where this method has proved eminently suc- 

cessful. Thus, Dr. Salzer (Deutsche Medizinal Zeitung 

for January 24, 1889) reports the case of a child who 

had swallowed a brass weight of three hundred grains 

in September, 1887, and in whom the physician was on 

the point of performing gastrotomy. According to Dr. 

Salzer’s advice the child was put in bed, kept on his 

right side, so as to facilitate the passage through the 

pylorus, and then fed with as much potato, prepared 

in different methods to stimulate the appetite, as he 

could be persuaded to take. In five days the foreign 

body was evacuated in the feces. He alsu refers to a 

case of a patient who had swallowed «@, set of artificial 

teeth, and another who had swallowed a breast pin 
one and a half inches in diameter, in both of which 

cases the foreign bodies were removed without difficulty. 

At the meeting of the Society of Physicians in Vi- 

enna, at which the above cases were reported, the dis- 

cussion which they stimulated led to the report of 

several other cases, one especially, by Hochenegg, 

which is especially remarkable in that it dealt with the 

case of a young carpenter, who, in 1884, swallowed a 
long nail, which was removed by gastrotomy. ‘Two 

years later the patient was so unfortunate as to swal- 

low a second nail similar in all respects to the first 

The potato cure was employed, and the nail was secured 

after nine days. In the Deutsche Medizinal Zeitung for 

March 11, 1889, Dr. Deichmuller refers to a case of a 

young girl, ten years of age, who had accidentally 

swallowed a pin. Pain was complained of under the 

breastbone, and Dr. Deichmuller, acting on the sug- 

gestion acquired through the report of the above cases, 

restricted the patient to the potato diet. Very shortly 

afterward the pain disappeared from the chest and was 

felt in the stomach. Six days later it appeared in the 

right inguinal region ; two days subsequently, having 

increased in severity, it was felt in the left inguinal 

region, while in the evening of this day the foreign 

body was evacuated with the feces. 

It is hardly necessary for us to call attention to the 

principles upon which this method is based. Potatoes, 
as is well known, are composed of nearly twenty per 

cent. of carbohydrates, eighty per cent. of the solids 

being starch and cellulose. On account of this large 

amount of carbohydrate, a great portion wil! resist 

the action of the digestive juices. The cellulose and 

other carbohydrates increasing greatly in volume from 

imbibition with water, lead to an accumulation of an 

immense amount of indigestible residue ; consequently 

the intestinal tube is, throughout the entire time of 

the administration of this food, filled with large masses 

of non-absorbable matter. The folds of the intestine 

become obliterated, and fixation of the foreign body in 
the intestinal tube isthus avoided. It seems that from 

five to nine days, or even longer, are required for the 

evacuation of the foreign body, and in every case 

which does not seem desperate, a trial of this simple 

plan of treatment should precede resort to gastrotomy. 

In fact, at the recent meeting of the Vienna Medical 

College, Prof. Billroth said that since the introduction 

of this procedure, gastrotomy for foreign bodies should 
beaome an obsolete operation.—Zherapeutie Gazette. 
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AN IMPROVED AIR SHIP. 

An air ship designed to be completely under the con- 

trol of the operator, and to be easily steered and pro- 

pelled in any direction, with, on, or against the wind, | 
is shown in the accompanying illustration, and forms 

the subject, of a patent issued to Mr. Herman A. J. 

Rieckert, of No. 124 Rivington Street, New York City. 

The most prominent feature of the construction isa 

balioon made in three compartments, the lower one 

stiffened by a framework and supporting the sec- 

ond compartment, on which is secured the third com- 

partment, exposed to the action of the wind, and with 

its edges attached to the framework. A closed basket, 

the interior of which is partly shown, is supported on 

the under side of the balloon, and contains a motive 
power, preferably in bicycle form, for operating side wise 

flapping wings and central wings. A suction wheel is 

mounted to rotate above the basket at its rear from the 

motive power located in the basket, communicated 

through a friction wheel, which can be readily thrown 

into and out of contact with the suction wheel, whilea 
propeller wheel is secured on the shaft of the friction 

wheel, to be operated thereby. The steering device, 
located in front of the basket, consists of a vertical 

wing mounted to swing, and a disk wing pivoted on 

the vertical wing, ropes extending into the basket for 

operating the wings. Connected with the balloon is a! 

lin shape, while the outer wings are placed in an in- 

| clined position, and have an outer frame and a central 

partition, between which and the sides of the frame 

are slats, on which are secured strips of canvas. These 

strips are bag shaped, the outer ends of each extending 

under the next following slat, so that when the wings 

|} move upward the bag parts of the canvas strips are 

opened downward,and when the wings move downward 

the bag parts are pressed up against the slats, whereby 

the wings will operate with their full power on the 

air. The central wings also have similar slats and can- 

vas, and the arrangement is such that when the outer 

wings move upward the inner ones move downward, 

and vice versa. The balloon is also provided with the 

usual device for letting out gas in case a rapid descent 
is desirable, and it is designed that boats shall be se- 

cured to the bottom of the basket to sustain the entire 

device above water should it descend on a lake or 

ocean 
—> + ¢ > — 

Chance for Inventive Genius, 

The State Grange of Illinois, through its executive 
committee, headquarters at Joliet, offers $10,000 to 

be paid to any one who will invent a machine or de- 

vice toattach to reapers that will bind wheat and oats 

with straw. 

Said device may work and twist its straw direct 
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of infant life. Hearing, therefore, is the only special 
sense which is not active at this time. The child hears 

by the third or fourth day. Taste and smell are senses 
at first most active, but they are not differentiated. 

General organic sensations of well-being or discomfort 

are felt from the first ; but pain and pleasure, as men- 

tal states, are not noted till at or near the second 

month. 

| The first sign of speech in the shape of utterance of 

| consonant sounds is heard in the latter part of the sec- 

ond month; these consonants being generally ‘‘ m,” 

“ro” or “¢.” All the movements of the eyes be- 

‘come co-ordinate by the fourth month ; and by this 

time the child begins to have the “feeling of self,” 

i. e., he looks at his own hands, and looks at himself in 

the mirror. The study of the child’s mind during the 

first year shows conclusively that ideas develop and 

reasoning processes occur before there is any know- 

| ledge of words or of language ; though it may be as- 

| sumed that the child thinks in symbols, visual or audi- 

| tory, which are clumsy equivalents for words. By the 

end of the year the child begins to express itself by 

| sounds, i. e., speech begins. The development of this 

speech capacity is, according to Preyer, in accordance 
with the development of the intellectual powers. By 

the end of the second year the child’s power of speech 
is practically acquired. 

AN AIR SHIP WITH BALLOON 

filling receptacle, communicating with its three com- 

partments, this receptacle having an inlet pipe adapted 

to be connected with the gas supply, while three outlet 

pipes lead to the compartments, and apertured slides 

held in the receptacle control the inlet of gas and the 

outlet of air. In the basket are wheels mounted to be 

rotated by crank arms and treadles, an eccentric being 

secured on the shaft of the central fly wheel, a rod ex 
tending upward from which is connected with a lever, 

by which the suction wheel is operated, while the flap- 

ping side and central wings are operated from the rod. 

Combined with the main flywheel isa starting device, 

consisting of a friction wheel adapted to engage the 

periphery of the flywheel, while the shaft on which the 

friction wheel is secured carries a propeller wheel, its 
shaft having a pivotal bearing, with the free end of 

whieh a lever is pivotally connected, to throw the bear- 

ing ap or down to alternately engage or disengage the 

friction wheel 

The different compartments of the balloon are cov- 
ered with the usual material, preferably silk, and 

the top compartment is made to shift and assume dif- 
ferent positions according to the direction and strength 

of the wind, our illustration showing its position at a 

normal pressure of the wind or at a normal velocity of 

the airship. A sidewise pressure of the wind causes 

the top compartment to shift to the right or left, while 
the central compartment is almost stationary, shifting 

very little. On the ander side of the lowest compart- 
ment is a transverse offset directly above the propeller 

wheel, the offset causing the air thrown out by the 

propeller wheel to exert a pressure against the front 
part of the lower compartment, so that the balloon 

from the reaper, or it may be a separate machine 
that will twist the straw and wind on large spools 

that may be rereeled on smaller spools by the farmer 

and set in place in the reaper when wanted. Said 

money to be paid as soon as the device is proved to 

be a success. Should more than one person claim the 

above $10,000 on his invention, the committee reserve 

the right tochoose the one that to them seems most 
practical. The said patent to be issued for the use 

and benefit of the Illinois State Grange and legally 

transferred by the said patentee. This offer holds 

good until July 8, 1889, and is signed by the following 

officers of the Grange 
J. M. THOMPsoN, 

Master Illinois State Grange, Joliet, III. 

J. R. SHAVER, Ottawa, 

GEORGE R. TATE, Smithton, 

J. H. VANARSDALRE, Peoria, 

Executive Committee. 
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Growth of the Child’s Mind. 

In the last volume of the “ Education Series,” on 

“The Development of the Intellect,” Mr. H. W. Brown 

has presented a conspectus of the observations of Pro- 

fessor Preyer on the mind of the child. This conspec- 

tus shows chronologically the gradual development of 

the senses, intellect, and will of the growing child, and 
presents in a condensed form the result of a great 

number of careful observations. Many of these re- 
sults are already well known, but the presentation of 
them in a systematic and complete way has not hereto- 
fore been done. 

It is recorded that sensibility to light, touch, tem- 
will rise more easily. The inner wings are rectangular perature, smell, and taste are present on the first day 
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ANY DIRECTION. 

Professor Preyer’s most striking and important con- 
clusion, in his own opinion, is that the normal infant 
ean form concepts and perform logical operations with- 
out the aid of words, or gestures, or symbols of any 

kind. He also shows what was known before, that the 

infant understands spoken language before he can pro- 

duce the sounds he hears; and finally that the child, 
before he begins to speak, forms all the sounds that 

occur in his future speech. Professor Preyer thinks 

that by his observations he *‘has bridged over the 

only great gulf between the child and the brute ani- 

mal.” 

The learned professor does not believe in stimulating 

the infant imagination by fairy stories or religious 

myths; but he believes in ‘*‘ Ausop’s Fables,” and has 
his son repeat one to him every morning. Such are 

some of the advantages of being the son of a physi- 

ologist.— Medical Record. 
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Tubercular Meningitis. 

An interesting note is taken from a paper by Dr. 
Skeer, of Chicago, on the diagnosis of tubercular men- 
ingitis. The symptom is ‘‘a small circle which forms 

in the iris near to and completely surrounding the pu- 

pillary margin. At first it is very indistinct, and re- 

sembles a wreath of white clouds, the edge of which ex- 

tends at first to the free border of the iris. In from 
twelve to thirty-six hours the whole margin of the iris 
will be involved, having become of a yellowish or whit- 

ish brown color, and appearing irregular, thickened, 
and somewhat granulated.” Dr. Skeer considers that 

when in a case of cerebral meningitis the wreaths of 
white clouds appear in the iris, the question of diagno- 
sis is settled beyond a doubt. 
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A SIREN FOR MEASURING VELOCITIES. 

BY GEO. M. HOPKINS, 

In this instrument advantage is taken of the well 

known fact that for every tone a resonator may be pro- 

vided that will respond to and re-enforce the vibrations 
producing that tone. The length of a closed resonant 

tube is one-fourth that of the sound wave to which it re- 

sponds. The length of an open resonant tube is one-half 

Fig. 1—DETERMINING SPEED BY RESONANCE. 

that of the sound wave to which it responds. It is 

obvious that a telescopic tube may be adjusted to re- 

spond to different pitches. Knowing the number of vi- 

brations required per second to produce a certain 
pitch, it is comparatively an easy matter to determine 

the rate of any series of regular air vibrations by ad- 
justing the tube to such a length as to cause it to re- 

spond to the vibrations. 

In Fig. 1 is shown a resonant tube supported over a 

small fan wheel. The fan hasten blades, so that during 

one revolution it sends ten puffs of air up the tube. By 

gradually increasing the velocity of the fan a speed will 
be reached at which the tube yields a low but distinct 

musical tone. If, for example, this tone corresponds to 

middle c, it is known that 261 puffs of air are made in 

the tube, and that since there are ten blades to the fans, 

the number of revolutions of the fan shaft must be 

44) = 26°1 per second, or 1,566 revolutions per minute. 

In Fig. 2 is illustrated a siren constructed on this 

principle. The parts of this instrument are shown in 

detail in Fig. 3. It consists of acircular casing contain- 

ing a rotary fan which draws in air at the center and dis- 

charges it through an opening in the top of the casing. 

The blades of the fan are arranged radially upon op- 
posite sides of the disk, and the fan is encircled by a 

perforated rim, which fits the circular casing and acts as 
a valve in controlling the escape of air. The perfora- 
tions of the rim correspond in number and position 

with the fan blades. 

The discharge opening of the casing is provided with 

a socket for re- 

ceiving a resona- 

tor. The resona- 

tor shown in Fig. 

2 consists of a pair 

of tubes made to 

slide telescopical- 

ly one within the 

other, the inner 

one being gradu- 

ated to indicate 

the different 

lengths required 

for different 

pitches, and con- 

sequently for dif- 

ferent speeds. As 

the fan revolves, 

the air drawn in 

through the holes 

at the center of 

the casing is 
thrown outward by centrifugal force, thus maintaining 

a pressure of air at the periphery of the fan. The holes 
in the rim of the fan allow the air to escape in regular 

puffs, the frequency of which depends upon the velocity 
of the fan. These puffs produce sounds varying in pitch 
and intensity with the speed of the fan, and the reso- 

Fig. 3—DETAILS OF THE 

nating tube re-enforces the particular note to which it is 

tuned, so that when a speed is reached corresponding 

with the adjustment of the tube, the fact is known by 

the superior strength of that particular note. Any 

change of speed may be detected by the lessening of 

the intensity of the sound and the change of pitch. 

The siren is shown in Fig. 4 in connection with 

mechanism for driving it by hand. It is provided with 

a revolution counter and with a trumpet-shaped reso- 

nator. It is designed to be used in the same manner as 

the siren of Cagniard Latour, and, like that instru- 
ment, yields sounds under water. 

Utility of Hobbies. 

Said a gentleman who had seen much of human life 

and was himself an enthusiastic student at threescore 

years : ‘‘ No man in this world can be happy without a 
hobby.” 

With this as a text, another scholarly and amiable 

hobby rider said, as an introduction toa lecture upon 
his favorite study : ‘‘ Indeed, for diverting our minds 

from the little crosses which we all have to bear, there 

is no earthly solace so healing as a subject in which we 
are intensely interested —something to which the 

thoughts may at any moment recur when weary of the 
suggestions we would escape. 

** When, in addition to being an innocent diversion, 

ours is a useful study, we and our fellow-mortals are 

alike gainers. The person who passes through life 

without being an enthusiastic student of something 
loses nore than he can appreciate. 

“T emphasize the something, because nothing but 

natural selection can decide what ought to be each per- 

son’s field of work. Nature is generous; the field is 

the world. With one it may be rocks or ferns, with 
another mosses or oaks; or leaving untamed nature 

for applied science, it may be the steam engine or the 

telescope, the field of language or the human form. 

No person has a right to say : ‘My study is important, 

and yours is useless.’ Each man’s hobby is really for 

him the most valuable addition he can make to his 
own happiness, and the most precious contribution on 

his part to the sum total of human felicity and gen- 

eral knowledge.”— Universal Tinker. 
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What are the Thoughts of the Dying? 

In the Société de Biologie, Feré affirmed that a dying 

person in his last moments thinks of the chief events 

of his life. Persons resuscitated from drowning, epilep- 

tics with grave attacks, persons dying and already un- 

conscious, but momentafily brought back to conscious- 

ness by ether injections to utter their last thoughts, 

all acknowledge that their last thoughts revert to 
momentous events of their life. Such an ether injec- 

tion revives once more the normal disposition of 

cerebral activity, already nearly extinguished, and it 

might, be possible at this moment to learn of certain 

important events of the past life. Brown-Sequard 
mentions the remarkable fact that persons who, in 

consequence of grave cerebral affections, have been 

paralyzed for years, get back at once when dying their 

sensibility, mobility, and intelligence. All such facts 

clearly show that at the moment of dissolution import- 

ant changes take place, reacting upon the composition 
of the blood and the functions of the organs.— Wien. 

Med. Zeitung. 
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Japanese Gold Thread, 

The above article, used in finer embroidery on ac- 
count of its elegant luster, consists of a core of silk or 

of wool and a spiral envelope of thin gilded paper. 
The strip of paper is only two-fiftieths to three-fiftieths 
of an inch wide, and therefore must be wound with the 
greatest care. The thread thus wound is saturated 

with shellac and then gilded. Compared to European 

The Marriage of the Emperor of China, 

The marriage of the Emperor of China took place at 
Pekin on February 25. The ceremonies enjoined by 

precedent appear to have been strictly followed. On 

the 25th the marriage procession started from the pal 
ace at two o'clock in the afternoon, and wound its way 

by circuitous streets to the residence of the bride. The 

mouths of the streets and lanes in the line of the pro- 

cession were barricaded with double rows of high mat- 

ting, the streets had recently been repaired, and were 

covered with yellow earth, and the houses along the 

route were festooned 

with red silk. Off 

cials and Manchu 

bannermen, in their 

robes of office, lined 

both sides of the 

streets. The presents 

to the bride had pre- 
viously been sent to 

her house. The pro- 

cession was headed 

by four horsemen as 

heralds, followed at 

a short distance by a 
large cavalcade of 

horsemen led by the 

two imperial com 

missioners appointed 

to escort the bride ; 

then followed nine 

pairs of white ponies 

with yellow trap 

pings, two deep, led 
by men, next two 

large yellow satin 
sedan chairs, with 

eight bearers. These 

were followed by a 

huge crowd of ban 

nermen in large red 

flowered robes, car 

rying lanterns with 
the character “ felici 

ty’ painted on them; 

then came halber- 

diers with large, round yellow silk fans or screens and 

two closed silk umbrellas. Last of all came the phenix 
chair in yellow satin for the bride, carried by sixteen 

bearers, succeeded by groups of horsemen. At two 

o'clock the following morning the procession returned 

to the palace, carrying the bride and the two young 

concubines. The Empress is said to be twenty-four 
years of age, the Emperor being only eighteen, and the 

concubines, who are two sisters, twelve and fourteen, 

respectively. The streets were lighted with fixed lamps, 

and the numerous bearers carried lanterns. There was 

no music. This is only the third time during the pres 
ent dynasty that the marriage of the Emperor has 

taken place while he was on the throne. A week later 

on March 4, the Empress Dowager officially handed 

over the reins of power to the Emperor. 
4 

Removal of Tattoo Marks, 

The following method is recommended by M. Variot 

in the Revue Scientifique: The skin is first covered 

with a concentrated solution of tannin, and retattooed 

with this in the parts to be cleared. Then an ordinary 

nitrate of silver crayon is rubbed over these parts, 

which become black by formation of tannate of silver 

in the superficial layer of the dermis. Tannin powder 

is sprinkled on the surface several times a day for some 

days to dry it. A 
dark crust forms, 

Fig. 2.—-SIREN FOR MEASURING 

VELOCITIES. 

Fig. 4.—-CENTRIFUGAL SIREN. 

which loses color 

in three or four 

days, and, in a 

fortnight or so, 

comes away, leav 

ing a reddish sear, 

free of tattoo 

marks, and, in a 

few months, little 

} noticeable. It is 
/ well to do the 

work in patches 

about the size of 

a five frane piece 

at a time. The 

person can then 

go on with his 

usual occupation. 
i 

SEVENTEEN 

year old locusts 

are due in New 

Jersey this sum- 

gold thread, these threads possess the advantage of | mer, and Professor John B. Smith, the entomologist 

greater flexibility and finer luster. In this they equal | of the State Scientific School at Rutgers College, New 

the beautiful gold thread of the middle ages, whose Brunswick, is making arrangements to secure a com- 

manufacture for a long time was a lost art, and was re-| plete record of their coming and going and of their 

cently discovered by microscopic investigation.—D.| actions while here, their numbers, size, ete. There 

Wollen-Gew. is no such record now, it is said. 
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The meetings will be held in buildings within the 

limits of the exhibition, and detailed reports will be 

published of the proceedings. Persons desiring to 

take part in any of the congresses or conferences will 

have to pay a small fee for becoming a member of the 

particular class in the group with which he is inter- 

ested 

As an illustration of the complete maaner in which 

it is intended the congress work shall be carried out, 

we give a summary of the electrical congress prepared 

by the organizing this congress was 

authorized by a ministerial decree, dated July 16, 1888 ; 

at the end of last year the committee had prepared its 

programme, and completed all its preliminary work. It 

has been decided that the congress shall open on 

August 24 next, and shall last overa period of eight 

The president of the commission is M. Mascart, 

MM. Fontaine, Gariel, and 

Lippmann secretaries are MM. Hillariet, Hos- 

pitalier, and De Nerville. Applications from all those 

who desire to assist at the congress should be addressed 

to the president, M. E. Mascart, 176 Rue de |’Univer- 

sité, Paris; the amount of subscription will be 20 francs 

ei 

In a cirealar prepared by the commission it is pointed 

committee ; 

days. 

the vice-presidents are 

the 

out that the international electrical congress held in 

in 1881 bad an importance the value of which 

could not The decisions arrived at 

during that congress have been accepted all over the 

world, alike by men of science and by manufacturers. 

The Paris exhibition of 1889 suggests the necessity of a 
similar reunion, not only on account of the vast pro- 

Paris 

be exaggerated. 

gress that has been made in electrical science since 1881, 

but also because many important problems which could 
not then be solved can now be approached with con 

fidence on‘ account of the great experience which has 

been obtained during the lasteight years. The follow- 

ing programme has been drawn up by the commission 

for this congress : 

First Section ; Measurements.—Units; recent inves- 

tigations on the unit of resistance ; reports on electro- 

magnetic and electro-static units ; new practical units ; 

instruments for measuring electrical energy, currents, 

resistances, electromotive foree, capacity, induction 

coefficients, wagnetic field, ete.; practical standards of 

current and electromotive force. 

Second Induction Machines. — Trans- 

formers.—Distribution. Recent progress in the theory 

and construction of generating and reveiving machines ; 

processes of automatic definitions and 

measurements of efficiency ; comparisons between alter- 

nating and continuous current machines ; transformers 

for continuous and alternating currents ; mathemati- 

cal investigations; measurements of efficiency; compar- 

ison of the two systems. Systems of distribution ; 

Section ; 

regulation ; 
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M. Marten, 56, Boulevard des Invalides, Paris. 

M. Siegfried, 6, Rond-Point de Champs Elysées, Paris. 

M. de Jonquiéres, 2, Avenue Bogeand, Paris. 
M. Barbey, 22. Rue du Regard, Paris. 
M. Poirrier, 106, Rue Lafayette, Paris, 
M. Clavel, 2, Rue de Bourgogne, Paris. 12 
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Dr. David, 180, Boulevard St. Germain, Paris. 
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M. Mascart, 176, Rue de l'Université, Paris. 
M. Oppert, 2 Rue de Sfax, Paris. 
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M. Wolff, 18, Avenue Bosquet, Paris. 
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advantages attending the use of extremely high power 

machines compared with that of an equivalent group 

of small power machines; reserve machines ; advan- 

tages and inconveniences of electrical and mechanical 

connections between groups of machines. 

Third Section; Electro-Chemistry.—Batteries and 

accumulators. Different types employed in commerce ; 

electromotive force, discharge, capacity, duration ; 

cost price of electrical energy. Electrolysis ; electro- 

motive force necessary for commerical purposes ; elec- 

trotyping ; strength of currents, composition of baths, 

temperatures employed ; their influence on the quality 

of depositions; separation and refining of metals. 

Electro metallurgy; electrical furnaces; electrical 

welding. 

Fourth Section; Lighting.—The lighting of dwell- 

ings, workshops, and public thoroughfares ; amount 

of light necessary for each case ; measurement of light; 

distribution and intensity of the sources employed; 

comparison between the voltaic are and incandescent 

lamps ; high power incandescent lamps. Regulators ; 

means employed for reducing resistances and lamps. 

Incandescent lamps ; new methods of manufacture ; 
their efficiency and duration. Methods of working 
central stations. 

Fifth Section ; I. Telegraphy.—Use of machines for 

the production of currents; installation, employment 

and duration of underground lines ; overhead lines ; 

apparatus for rapid transmission ; multiple telegraphy; 

lightning conductors. Il. Telephony. — Improve- 

ments in telephones and microphones; batteries. 

Establishment of lines ; effects of induction ; long dis- 

tance telephony. Organization of central stations; 

commutators. Subscription and public stations ; the 

use of one line for several stations. Service regulations; 

statistics and legislation. III. Miscellaneous Applica- 

tions.—Electrical clocks; chronographs; recording ap- 
paratus; signals; applications to military and naval 

service and to public works ; earth currents. 

Sixth Section ; Electro-Physiology.—Comparison of 

effects obtained in the use of various medical ap- 

paratus ; the necessity of defining the nature of cur- 

rentsemployed. The nature of electrical phenomena 
observed in living beings. The effect of continuous 

and alternating current discharges upon animals. 

Electrolysis of tissues; precautions to be taken in elec- 
trical installations. 
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Prospects for Steel Ralls. 

The latest rumor in steel rail circles is that steel rails 
will be down to $25 before midsummer. The strongest 
basis for that rumor is that two western Pennsylvania 
mills are competing for trade, and that one is deter- 
mined that the other shall not have business at $26. 
The latest steel rail improvements have been adopted 

canalization. Central stations; advantages and dis- | by steel rail manufacturers te reduee eont of prednation 

to the lowest point ever known, and as there is not 

enough business to go around, those who can discount 
quotations from one to two dollars per ton below others 

will secure the first rash business. Nothing has as yet 
been settled with reference to the talk of shutting 
down for the summer. Heavy iron ore contracts are 

being placed every day. Pig iron production has 
not been curtailed in any section of the country. Rail- 

road companies have quietly undertaken to modify 

freigi.t rates to purchasers from furnaces. Bar mills 

throughout the country are working but little over 60 

per cent of their capacity, plate mills 70 per cent. Pipe 

mills are booking a good many orders. The coal trade 

is extremely dull, but there are signs of improvement. 

Coke makers find it difficult to maintain prices under 

the heavy output. There is a strong confidence that 

in two or three weeks more a general improvement will 
setin. Foreign iron and steel makers are quite active. 
Marine engine building and ship building are brisk, 

and companies doing such business are quite full of 

work, and a better condition exists than has been 

known for several years. Railroad building is not 
being pushed with the accustomed energy, but railroad 

promoters assert that, as soon as conditions warrant it, 

renewed zeal will be manifested in not only the newer 

sections of the country, but in the older, in which 

there is at present a superabundance of railway facili- 
ties.— Railway Review. 
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Weak Hearts, 

A weak heart seems to be decidedly more practically 
inconvenient than a weak head. If a man or a woman 
be a little feeble about the region of the brain, it 

is generally of little moment. Some post or other 

will be provided if the conduct be respectable; and 

lack of brains is too common to excite any particular 

attention either in the person concerned or in those 

about him. But a weak heart insists upon putting 

itself in evidence at all sorts of convenient and incon- 
venient times. If its possessor finds himself rather 

late for his morning train, and makes a “ spurt” to re- 
cover lost time, the exertion is usually followed by 

such a “ bad quarter of an hour” that he resolves in 

future rather to lose a dozen trains than to risk tem- 

porary suffocation or permanent syncope again. The 

practical evils which are associated with a feeble heart 

are innumerable, and will readily suggest themselves 

to those who possess so unsatisfactory a pumping en- 
gine. Weak hearts are by no means so common as is 

often supposed. Many a man who thinks he has got 

one is merely dyspeptic; many a woman owes her 

symptoms to tight lacing or insufficient feeding. If the 

dyspepsia be cured, or the tight lacing be dispensed 

with, the symptoms of heart weakness will disappear. 

Even when the heart is genuinely ‘* weak,” the weak- 

ness is not always due to special disease of that organ. 

It may be only part of a general weakness of the whole 

system, which is easily curable. The late Sir Robert 

Christison, one of the most eminent of British physi- 

cians, used to smile at certain persons who were always 

complaining of weak hearts. ‘ Gentlemen,” he would 

say to his students when lecturing on digitalis, ‘‘ gen- 
tlemen, the best tonic for a weak heart is a good brisk 

walk.” Not a doubt of it. The majority of weak, 

flabby hearts are weak and flabby because every other 

muscle in the body is weak and flabby, and this gen- 

eral weakness and flabbiness is due to want of vigorous 

use. Exercise of the legs and back and arms gives ad- 

ditional and much needed exercise to the heart, and 

the heart grows strong by vigorous exercise exactly as 

every other muscular organ does, for the heart is a 
muscle. If a man has no organic disease of the heart, 

no enlargement, and no functional disorder, plenty of 

brisk walking, with occasional running, will soon dis- 

pel his breathlessness and heart weakness, other things 

being equal. The muscular inactivity of the modern 

town man is the parent of more ill health than any 

other single cause whatever.— Hospital. 
Sonn eee cette ata eee 

Separating Minerals, 

Mr. Carus-Wilson has devised an effective dry me- 

thod for separating the denser minerals from sand. A 

piece of cardboard about 2 ft. long is bent in the form 

of a shoot or trough (it must not be allowed to break), 

and held in this form by elastic bands at either end ; 
this must then be held, or fixed, at an angle sufficiently 

inclined to allow the sand to travel slowly down the 

shoot on being gently tapped. A small quantity of the 

sand to be treated is now placed at the head of the 

trough, which is then tapped with the finger. When 
the trough is tapped, the sand travels slowly down, 

and in doing so the denser grains lag behind, forming 
a GCark mass in the rear of the stream ; this dark mass 

increases as the sand flows on, and must be collected 
and placed in a receptacle just the moment before the 

last tap would cause it to fall off the trough. Whena 

sufficient qhantity of this denser sand has been thus 
collected, it should be placed in the lid of a cardboard 

box (about 12 in. by 6 in.), and gently shaken to and 

fro at a slightly inclined angle, the mass being at the 
same time gently blown upon with the breath. The 
finer quartz grains will thus be blown away, and hard- 
ly any but the denser grains will remain. 
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Lowering the Freezing Point. 

At a recent meeting of the Chemical Society, London, 
a paper was read on the application of Raoult’s depres- 

sion of melting point method to alloys, by Messrs. 
C. T. Heyeock and E. H. Neville. 

Asa result of some preliminary experiments on the 

change in the solidifying point of tin caused by the ad- 

dition of small quantitie of other metals, the authors 
conelude that the dissolution of a metal in tin follows 
the same laws as that of compounds in other solvents, 
i. e.: 1. That the fall in temperature of the solidifying 

point is directly proportional to the weight of metal 
added ; and 2, that the fall of temperature is inversely 

as the atomic (molecular ?) weight of the metal added. 

With tin, copper, silver, cadmium, lead, and mercury, 

the dissolution of one atomic proportion in 100 atomic 
proportions of tin caused a fall in temperature of the 
solidifying point varying from 2°16° to 2°67°, with 

aluminum a fall of 1°34°, and with antimony a rise of 
20°. 

In the discussion which followed the reading of 
these papers, Professor Armstrong said that notwith- 

standing the apparent regularity and simplicity of the 

results, he was not prepared to accept them asin the 

least degree final. There was not sufficient evidence 

in his opinion that the effect observed was not in part 

at least the outcome of a change in the molecular com- 
position of the solvent. The results obtained by 

Raoult’s methods were, he thought, comparable with 

those obtained by determining the specific heats of 

the elements. In the latter case the observations were 

undoubtedly made with masses of molecules, which 
probably were of varying degrees of atomic complexity, 

and yet the results were found to be such as to justify 

conclusions being drawn as to the relative magnitudes 

of their fundamental constituents—the atoms. In the 

same way it was possible that the results obtained by 
Raoult’s method by means of observations on the be- 

havior of molecular complexes might afford the means 

of deducing the relative magnitudes of the funda- 

mental molecules comprising the complexes, but not of 
the actual complexes operated with. 

Mr. Crompton drew attention to Beckmann’s recent 

experiments on the lowering of the freezing point. 

These show that the true molecular weight was only 

obtained when solutions were used the concentration 

of which was allowed to vary only within certain nar- 
row limits, and that if the solutions were too dilute the 

molecular weight obtained from the lowering of the 
freezing point was too low, while if the solutions were 

too concentrated, it was too high. In some cases the 

variation of the number obtained with the concentra- 
tion was enormous. 

Professor Carey Foster remarked that much de- 

pended on the definition given of a molecule, whether 
it is defined as that smallest quantity capable of ex- 

istence per se, oras that quantity which produces a 

given effect in depressing vapor pressure, or freezing 

point, ete. The two mganitudes were not necessarily 

the same. The relation observed could hardly be ac- 

cidental, yet he thought that the value obtained might 

be a quantity connected with the molecular weight, 
but not necessarily identical withit. Professor Ram- 

say, in replying, said that substances in dilute solu- 

tions must be regarded as ian the gaseous state, their 

molecules being so far distant from each other as not 

to exert appreciable attraction on each other, and as oc- 
cupying but a small portion of the space they inhabit. 
It has long been argued that the molecular complexity 

of the gases, hydrogen, oxygen, and nitrogen, must be 

the same, inasmuch as these elements have equal co- 

efficients of expansion within the widest limits of tem- 

perature. 

A similar argument applies to substances in dilute 

solutions. It is much more probable that they havea 

simple and similar molecular structure than that the 

wolecules, if complex, dissociate to an equal extent on 

equal rise of temperature, or on equal alteration of 

concentration. As regards the empirical nature of 

Ravult’s laws, it is paralleled by the empirical nature of 

Boyle’s and Gay-Lussac’s laws—that is, such laws are 

merely approximations to truth, and depend on the 
fact that the molecules are sensibly beyond the sphere 

of each other’s attraction, and themselves occupy 

no appreciable space. Hence their inapplicability at 

high concentrations. 

_— +o 

Low Level Health Resorts. 

Attention has lately been called by Dr. Lindsey to 
the therapeutic value of regions below the sea level, 

for asthmatical or consumptive patients, who there 

have continuously higher atmospheric pressure than 

at the sea level. Excellent effects have been thus ob- 

tained in the valley of Conchilla, near Los Angeles, in 

California,about 278 feet under the sea (barometric pres- 
sure only about 7 mm. higher). The most noteworthy 

place of the kind on the earth’s surface is probably the 
Dead Sea district {(—1289 feet), and the following are 

some others: Lake Asal in East Africa (—639 feet), the 

oasis of Araj in the desert of Lybia (—270 feet), the 
Arroyo del Muerto in California (—230 feet), the oasis of 
Siwah in Lybia (—123 feet), the borders of the Caspian 

(—86 feet). 

Scientific American. 
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A SCIENTIFIC WILL-0’-THE-WIS8P, 
T, O'CONOR SLOANE, PH.D. 

A very interesting experiment that illustrates the 
phenomena of combustion, destructive distillation, and 
the relative specitic gravity of gases is illustrated in 
the cut accompanying this article. The experiment 
depends upon the well known fact that an organic 
substance containing hydrogen when heated to a high 

temperature evolves gas. This is seen in the candle. 
The body of the flame is composed of gas evolved by 

destructive distillation from the organic material of 

which the candle is composed. This material is melted 

by the heat of the flame, is drawn by capillary action 

into the wick, and is there heated to so high a degree 

as to evolve a large amount of gas. A well known ex- 

periment used to prove the presence of this gas con- 

sists in lowering into the flame the end of a glass tube 
held nearly vertical. The hot gas from the interior of 
the flame rises through this and can be lighted at its 

top several inches distant from the flame. 

There is a simpler way of showing it, which requires 

still less apparatus. If a candle is lighted and allowed 

to burn a few minutes, the wick becomes very hot. If 

it is now blown out, enough heat will be present in 

the wick and its contents to cause the evolution of 

combustible vapor. It can be recognized by a white 

column of vesicular matter rising like a fine mist from 

the candle. Ifa lighted match is held in this rising 

coluinn a few inches above the candle flame, the vapor 

will ignite and will carry the flame down to the wick 
with a quick flash, and the candle will be relighted. It 

follows that, if the residual heat left in the wick is suffi- 

cient for the evolution of this amount of gas, the far 

A SCIENTIFIC WILL-0’-THE-WISP. 

hotter flame acting on the same material must evolve 

still more. 
In the experiment shown in the cut some features of 

the last described phenomenon are utilized to produce 
what may be called a parlor will-o’-the-wisp or ignis- 
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mersed in the jar and will burn upon the surface as 
in the case of the candle. But the experiment is not 

as full or complete as when the candle is used, and 

it is not easy to obtain so distinct and marked a 

separation between the source of gas and the flame 
when ordinary gas is employed. 

2+» < 

Funeral of MM. Chevreul, 

The public funeral of M. Chevreul, which took place 
in Paris, on April 18, was one of great splendor. This 

was due in part, no doubt, to the interest excited by 

M. Chevreul’s extraordinary age ; but it must also be 

taken as a striking indication of the respect felt in 

France for men who achieve eminence in science. In 

front of the house in which M. Chevreul died, beside 

the Jardin des Plantes, a tent was fitted up as a chapel, 

and here the body was placed in state. The procession 
to the Cathedral of Notre Dame was headed by a de- 

tachment of police, who were followed by a platoon of 

cuirassiers, the 103d Infantry Regiment, with flags, and 

a band of ushers, carrying wreaths presented by the 

stearine makers of France, the stearine wakers of 

Lyons, the Friendly Society of Natives of Anjou, living 

in Paris, and a large number of other public and 

private bodies. Last of all came a wreath sent by the 

Gobelin Works surrounded bya woolen fringe dyed 

by M. Chevreul himself. The pall bearers were MM. 

Fallieres, Minister of Public Instruction, Louis Passy, 

President of the Society of Agriculture, Chaumeton, 

President of the Students’ Association, Des Cloizeaux, 

of the Academy of Sciences, Quatrefages, of the 

Academy of Sciences, Chautemps, president of the 

Municipal Council of Paris, and Roy, manager of the 

Society of Arts and Manufactures. Next came the 

members of M. Chevreul’s family, grandchildren and 
great-grandchildren ; and they were followed by the 

representatives of the President of the Republic, by 

several of the ministers, the presidents of the Senate 

and the Chamber, and representatives of all the great 

educational and scientific bodies and administrative 

departments. At Notre Dame there was an impressive 

religious service. The interior of the church was hung 
with black, and over the porch, which was also hung 

with black, was a scroll bearing the dates ‘‘ 1786-1889,” 

In the center of the choir was a catafalque resting on 

silver columns, and surmounted by a canopy with 

bands of ermine. After the religious ceremony, the 

body was removed to L’Hay, and interred in the family 
vault. In compliance with M. Chevreul’s last wishes, 

no speech was made over his grave. 
ween Es i 

The New Subway, London, 

A paper was read lately before the Junior Engineer- 
ing Society, London, by Mr. W. T. Dunn, hon. secre 

tary, on “*The Southwark and City of London Sub. 

way,” in connection with which a visit took place to 

the works of the undertaking, permission having been 

granted by Mr. J. H. Greathead, the engineer. En- 

trance was obtained to the underground workings at 

the New Street station of the line, Kennington Park 

road, the visitors being accompanied by Mr. Basil 

Mott, resident engineer, who explained the construc 

tion of the workings, the position and proposed fittings 

of the platforms, and arrangements for entrance and 
fatuus. A wide mouthed bottle, such asa pickle or 

preserve jar, is filled with carbonic acid gas. Todo 

this a quantity of sodium bicarbonate or baking soda 

is placed in it and more acid is poured over the dry 

salt as it lies on the bottom of the jar. Dilute sul- 

phuric acid is perhaps the best, but muriatic acid or 
even vinegar may be used. A very rapid evolution of 

gas begins, and in a few seconds the jar is filled and 

overflowing. A candle should have previously been 

attached to a piece of wire and should be lighted before 

the acid is introduced. This will give it time to get | 

hot and into full combustion. The jar being filled with | 
gas, the candle is gently lowered into it. The flame 

surrounding the wick is extinguished as it reaches and 

is lowered down into the carbonic acid gas, but if all is 

rightly managed, the flame will continue to burn on 

exit, and the general manner in which the work at 

present completed had been carried out. The party 

then proceeded for a short distance along the down 

tunnel cityward, afterward passing through a con 

necting passage into the up tunnel. From thence 

they passed to the section of the tunnel leading in the 

direction of Kennington, and during their progress the 

method of constructing the tunnel was fully seen and 

explained, the principal features of interest being the 

boring shield, worked by bydraulic rams, the manner 

of fixing the segments of the cast iron tunnel lining, 

and the apparatus employed for injecting the cement 

grouting under air pressure. 

+e — 

The Great San Diego Flume. 

the surface of the gas like a veritable ignis-fatuus. 

The residual heat of the wick and material absorbed | 

by it is sufficient to cause the evolution of a quantity | 

of gas. For several seconds this rises up through the 

heavier carbonic acid gas, and burns upon its surface. 

A faint cloud of vapor may sometimes be seen, which 

indicates the ascending column. 
After a few seconds the disconnected floating flame 

disappears for want of nutriment. The candle may) 

now be removed and relighted, and a variation upon | 

the experiment may be shown. It is again lowered | 

into the gas in the jar, and is extinguished, leav- | 

ing the same floating flame. But before the latter 

expires the candle is steadily raised. As it reaches | 

the flame and emerges from the jar, it is lighted again, 

and continues to burn as before. The flame that it 

left behind it on the surface of the carbonic acid gas 

acts like the match in the experiment last alluded to, 

and relights the wick. 

To perform the experiment successfully,the air of the 

room mast be very still and undisturbed. In place of 

the candle a small glass jet may be used connected 

te agas burner, The gae will rive from the jet im- 

It is claimed that the recently completed San Diego 
flume, described in the ScIENTIFIC AMERICAN of Oc- 

tober 27, 1888, is the most stupendous ever constructed 

in the world, being only a little short of thirty-six 

miles long. An idea of the gigantic character of the 

work may be obtained from the fact that the amount 

of lumber consumed was more than nine willions of 

feet, or, allowing the very considerable yield of 1,000 

feet to each tree, not less than 9,000 trees were required. 

In the course of the flume there are some 315 trestles, 

the longest of these being 1,700 feet in length, eighty- 

five feet high, and containing one-quarter of a million 

feet of lumber. Another trestle is of the same height, 

and 1,200 feet long, the main timbers used in both of 

these being ten by ten and eight by eight, being put 

together on the ground and raised to their position by 

horse power. The number of tunnels in the course of 

the flume is eight, the longest of which is 2,100 feet, the 

tunnels being in size six by six feet, with convex-shaped 

roofing ; each mile of the flume required an average of 

one-fourth of a million feet of lumber for its construc- 
tion, and the redwood used entirely in the box is two 

inehes in thiekness throughout. 

eee ee ne ee ee 7 

~ ee ee 



362 Scientific 
_ —— 

RECENTLY PATENTED INVENTIONS. 

Rallway Appliances. 

Car Covpiine. — Robert L. Breth, 
New Washington, Pa. This invention provides a 

coupling gate and a detachable frame adapted to be 

placed over a drawhead, in which a rubber baffer is 

fitted, there being a coupling hook and a lifting lever 

for the gate, the device being applicable to ordinarily 

constructed drawheads, and obviating the necessity of 

train hands going between the cars. 

Car CouPpLine.—Alexander H. Grant, 
Hobart, N. Y. This is a construction by means of 

operating lever with the pivoted ends of the toggie ! 
levers, whereby the logs may be retained in position 

and expeditiously released. 

Waaeon Env Gate. — William R. 
Watt, Somerville, Tenn. This is a simple and durable 
fastening for locking the end gate, the invention con- 

sisting of a shaft mounted to turn and slide in the end 
gate and having a fixed head adapted to engage a 

recess in the cleat holding the end gate. 

Waaon Brp.—This invention, also by 
the above inventor, consists of L-shaped metallic 
cleats secured to each side of the wagon bed and form- 

which the coupling pin may be held up in position for 

coupling, may be automatically coupled by the action 

of the link, will be prevented from jamping out of its 

seat, and will not become bent, and with which also 

high and low cars may be coupled. 

Electrical. 

TELEGRAPH SounDER.—Frank L. Van 
Epps, Hucson, Mich. Combined with the armature 

lever and the standard, having registering curved re- 

cesses on their lower and upper surfaces, is a roller 

bearing piece in the recesses, whereby the bearing of 

the armature lever will be non-adjustabie, and the wear 

of the armature lever will be automatically taken up. 

Mechanical, 

Work RkEst FOR BENCHES. — Alex- 
ander Watson, Brookline, Mass. This is an adjustable 

rest especially designed for use with wood-working 

machines, being a simple device for effectively sup- 

porting the back end of work at the face of the bench, 

while not protruding to tear or injure the work- 

man’s clothes, and one which can be readily adjusted 

and locked at any required position to support work of 

different dimensions. 

FEEDER FOR BanpD Saws.—Abram B. 
Springetead, Kalamazoo, Mich. This invention re- 
lates to means for gauging and feeding the work, af- 

fording a convenient device for attachment to the 

work table, whereby annalar or wheel segments of any 

desired radins may be readily cut from the stuff 

worked, and the ends of the staff rounded to any 

desired carve. 

Gin Saw CLEANER. —George P. Mel-| 
chior, Bellevne, Mies. This cleaner consists of a shaft 

having a series of disks, and formed with peripheries 

of reduced thickness provided with laterally projecting 

rings of brushes, being an attachment permitting the 

gin to operate upon wet or damp cotton without clog- 

ging the saws and ribs and withont injuring or napping 

the lint. 

Sprinag Motor. — Annie W. Pearce, 
Greenwood, 8. C. This motor consists of a casing in 
which epring-actuated gearing is mounted, one of the 

gear shafts projecting at each side of the casing and 

having a disk with arme adapted to detachably connect | 

the motor with the drive wheel of the machine to be | 

driven, the device being adapted for use with sewing 

machines, dentists’ and jewelers’ drills, etc. 

Miscellaneous. 

OvEeEN THERMOMETER.—John C. Voss, 
Kl Paso, Texas. Combined with a spindle having a 
lever and an index or pointer is a compound bar 

secured at one end and bearing at its free end against | 

one side of the lever, the device affording an instru- 

ment for indicating the temperature of an oven, so that | 

the fire may be regulated for different articles. 

MECHANICAL TELEPHONE. — William 
W. Nichols, New York City. Diverging or radial flat | 

metal plates are combined with the diaphragm, and | 

held nnder constant tension in contact therewith by the 

line wire, to distribate the vibrations and relieve the 

diaphragm of strain, the line wire connection being 
made by a batten resting centrally on the plates, a 

smal! stud or shank of the button passing centrally 

through the diaphragm. 

WATERPROOFING STRAW GooDs. — 
Ranyon Pyatt, Jr.. New York City. This invention 

consista in a process of treating the goods to a bath of | 

resin dissolved in water and eal soda, drying them, and 

neutralizing the effect of the alkaline solution by an 

acid bath, the process preserving the natural color and 

imparting a substantial body to the goods 

Fisnine Net Frames.—John G. 
Landman, Brooklyn, N.Y. This invention relates to a 

hinge-ecrew coupling adapted more particularly for 

securing a collapsible scalp net frame to a handle, pre- 

ferably by a ferrule, and in distended condition for use, 

the device being aleo applicable for coupling and hold- 

ing firmly other collapsible stractares 

Fiowr Bo.it.—John Johnston, Neenah, 
Wis, This invention provides for the movement of the 

sieve in any desired direction, and for it to be carried to 

and fro elliptically by means of shafte, while the 

hanger connections provide for a proper adjustment of 

the sieve frame, and by adjustabl yfeonnecting the crank 

being easily set up or taken down and packed in smal! 

ing a quideway for the end gate, the cleats each having 

at its outer end a bolt passing through the bed proper, 
and a nut screwing on the lower end of each bolt 
and against the under s.de of the bed bottom. 

HotIstineé ATTACHMENT.—John F. 
Schultz, New York City, This invention relates to an 
apparatas for loading barrels or boxes of ashes or 
garbage into coilecting vehicles, providing therefor an 
elevator attachment capable of being transformed into 
sideboards and an extra tailboard, when not in use as a 

hoisting device, to form an extension of the vehicle 

body, and prevent its contents from falling off. 

ScAFFOLDING..— Adolph Bitterly, 
Ottawa, Ill. This scaffold is made with two triangular 

legs or frames, having croes rods between their ends and 
removable bolts at their adjacent narrow ends, with 

other novel features, the construction being adapted 

for building chimneys, plastering, painting, etc., while 

space. 

BaG HoupErR.— Frank A. Brown, 
Angelica, N. Y. This is a holder for bags while being 
filled, and is made of wires bent to form two outwardly 
and downwardly projecting side arms, terminating in 

hooks, and twisted and bent ir the rear, forming loops, 

with a back having upper and lower extensions, the 

device being supported in position simply by hanging 
it upon a nail or the edge of a bin. 

HINGED HANDLE.—Jacob Gerstle, Port- 
land, Oregon. This invention provides a hinged handle 

designed for attachment to frying pans and other 

culinary vessels, the handle being adapted to fold down 

in compact form when the vesee! is not in use, while it 

can be opened out and held in rigid position by a simple 

movement of a sliding fastener. 
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BUILDING EDITION. 
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pine the path through which the sieve is carried may be 

varied according to (he requirements of the material to 

operate on. In a further patent the same inventor 
shows a shaking bolt having some of the same genera! 

features, with a swinging hopper apron or plate, and 

with different means for suspending and adjusting the 

apron or plate, and imparting a circular or elliptical 
movement to the sleeve. 

VeHICLR Wert. — John O. Leck, 
Glen Elder, Kansas. Clipe are secured on the ap- 
proaching ends of the felly sections, with spaced teeth 
adapted to interlock when brought together, with a 
wedge fastening, whereby the tire, should it become 
loosened, can be set without heating or shrinking, and 
withoat removing the tire from the wheel. 

Doe ror Loa Cars. — Robert J. 
Thompson, Grandin, Mo. Combined with the bolster 
or cross beam of the log carrier are dogs pivoted near 

the opposite ends of the beam, push bars being con. 
nected at one end to the dogs, and toggle levers con- 

nected at their outer ends to the push bars, with an 

The Academy at Mount St. Vincent on the 

Hadson, N. Y.— Wrought iron and cement lined 

pipes, illustrated.—Sheathing and lath combined, 

iustrated. — Artistic wood mantels.—A new 

ventilating furnace, illustrated. — Creosote wood 

preserving stains.—Large trees.—Rotary cutting 

tools for working wood, i)lustrated. 
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| % cents. Forty large quarto pages, equal to about 

two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Macazine or Ancuirsc- 
Tors, richly adorned with elegant plates in colors and 
with fine engravings, ilinstrating the most interesting 
examples of Modern Architectura]l Construction and 

allied subjects. 

The Fullness, Richnese, Cheapness, and Convenience 
of this work have won for it the Lanezst Crrevtation 
of any Architectaral publication in the world. Sold by 
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The charge for Insertion under this head is One Dollar 
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Wanted—A young practical machinist, with some 

technical schooling and experience in building textile 

machinery, especially woolen cards, to take full charge 

of a machine shop. Good position and salary guaranteed 

tothe right man. Address B. Z., 34 Post Office, Phila- 

delphia, Pa. 

Mode! engine castings for sale. Send for circular. 
Lowell Mode! Co., 170 Merrimack St., Lowell, Mass. 

Special facilities for manufacturing light machinery, 
hardware, and novelties. Stamping, presswork, punches, 

dies, and special tools. Correspondence invited. Rocka- 

way Manuf. Co., 3 E. Mth 8t., New York. 

Walrus leather, hippopotamus, giraffe, elephant, and 
buffalo for polishing. Greene, Tweed & Co., New York. 

For the best Hoisting Engine for all kinds of work, 
address J. 8. Mundy, Newark, N. J. 

Guild & Garrison, Brooklyn, N. Y., manufacture 

steam pumps, vacuum pumps, vacuum apparatas, air 
pumps, acid blowers, filter press pumps, etc. 

Engineers wanted to send their addresses and receive 
free a 2% cent book.“ Hints and Suggestions for Steam 

Users.” Lord & Co., 118. %h St., Philadelphia, Pa. 

Steel name stamps (1-16, 3-32, or 14 in. letters), 15c. 

per letter. F. A. Sackmann, 16 Huron S8t., Cleveland, O. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, LI. 

For best casehardening material, address The Rogers 
& Hubbard Co., Middletown, Conn. Send for circular. 

Water purification for cities, manufacturers, and 

private users. The only successful legitimate system. 

Hyatt Pure Water Co., 16, 18 & WCortiandt 8t., New York. 

Ball Engine. 
Automatic cut-off. Ball Engiae Co., Erie, Pa. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphiet, describing water works ma- 

chinery, and containing reports of tests, on application. 

Screw machines, milling machines, and drill presses. 

E. E. Garvin & Co., Laight and Canal Streets, New York. 

Perforated zinc, iron, and steel for threshing ma- 
chines. The Robert Aitcheson Perforated Metal Co.. 

Chicago, LL 

Iron, Steel, Copper, and Bronze Drop Forgings of 
every description. Billings & Spencer Co., Hartford, 

Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 2% Columbia St., New York. 

Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 

“ How to Keep Boilers Clean.” Send your address 
for free % p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. 

The best Coffee roasters, coolers, stoners, separators, 
polishers, scourers, glossing apparatus, milling and 

peaberry machines: also rice and macaroni machinery, 

are built by The Hungerford Co., Broad and Front 8ts., 

N.Y. 

Lathes for cutting irregular forms. Handle and spoke 

lathes. 1. B. Merritt Co., Lockport, N. Y. 

Blake's belt studs. The strongest fastening for leather 

and rubber belts. Greene, Tweed & Co., New York. 

Six perfect fitting shirts to order, $7.50. Delivered 
anywhere. Perfect Clothing Co., N. York. P.O. box 2538. 

For steel castings of best quality, write the Buffalo 
Steel Foundry, Buffalo, N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 

Works, Drinker St., Philadelphia, Pa. 

2" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., #1 Broadway, 

New York. Free on application 

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Gnqutetes not answered in reasonable time should 
repeated; correspondents will bear in mind that 

some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. ice 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

‘inerals sent for examination should be distinctly 
marked or labeled. 

(872) E. T. W. asks for the receipt for 
marbleizing glass. A. It may be done by painting or 

by picking up color from the surface of water. For 

full description we refer you to articles on marbleiz- 
ing wood and paper in Spons’ Workshop Receipts, Ist 
series, which we can supply for $2. 

(873) W. I. L. writes : I wish to contact 
zine with glass to bear considerable pull without part- 
ing. Can you suggest an inexpensive cement, compo- 

sition, orany substance that will answer the purpose? 

A. Many receipts are given; 1 pound of shellac dissolved 
in 1 pint alcohol, with one-twentieth its volume of a so- 

lution of gutta percha in bisalphide of carbon, will dry 
quickly. A slow-drying one may be made thus: 2 ounces 
thick glue solution, 1 ounce linseed oi] varnish or 9% 
ounce Venice turpentine ; boil together. 

(874) A. F. J. asks how to find the 
length of a chord when the length of the arc and radius 
is given. I want to put 16 pieces together to form a 
circle of 20 feet diameter. Also how to find the versed 

MUNN &CO., Pustenens, 

361 Broadway, New York. 
sine, and what will be the factors of the previous exam. 
plet A. The best way is to do it by a table of circular 
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fanctions. Thus yy circle=YP=224°. Twice the 
sine of one-half this angle is the chord; in your probjem 

it must be multiplied by the radius, 10 feet, giving 4; 
inches. The cosine of one-half of the angle subtract. 
from the radius gives the versed sine, in your case 4-< 
inches. 

(875) C. W. 8. asks how many foo: 
pounds are obtained by the explosion of one pound of 
hydrogen gas mixed with the right proportion of 4), 

also how many mixed with pure oxygen. A. 0; . 
pound of hydrogen gas combining with eight pounds «+ 

oxygen gas will liberate 34,170 (Centigrade degrees) hy; 
units. This multiplied by 1408 (pound degree Ce,);;. 

grade equivalent in foot pounds) gives 47,940,510 foo, 

pounds. A small reduction must be made in practic; 
for the heat absorbed in heating the nine pounds 

of steam produced. The result for air will be near|y 

the same. 

(876) E. K. asks (1) what to use to dis 
solve boracic acid so as to make a concentrated solutioy 
of it, to use when cold, which will not precipitate. | 
want to use as anti-oxidizing soldering folution fo; 

gold. They have some way of dissolving it withoy; 

using hot water, because it reprecipitates. A. Use hor 

glycerine or alcohol. 2, What is the best analytica| 
qualitative chemistry, that is, for all around work: 

A. We recommend “ Manual of Qualitative Chemica; 
Analysis,” by C. R. Fresenius, $4. 3. Can you furnixh 
me with a watch maker's manual? A. We can sup)); 

you with Saunier’s “ Watchmaker’s Hand Book,” $3.50, 
also Saunier’s “‘ Modern Horology,”’ $16. 

(877) Punjabee asks: 1. What should 
be the dimensions of an electric magnet so that it wou!d 
attract and pull through a space of 4% inch or 3¢ inch 
a weight of about 150 pounds? What size and weigh; 
of covered wire should be wound on the magnet’ A 

In the Screntiric American, No. 19, current volume, 

page 291, you will find a description of snch a magnet as 
you require. 2. How many pairs of zincs and carbons. 

each \% in. diameter by 6 inches long, all fixed close to. 
gether without touching, and connected in series, and 
the whole immersed in a large vessel containing the or 
dinary bichromate solution, would operate the above 
magnet? A. Your proposed arrangement of battery 
is not advisable, better make 6 or 8 separate cells, each 

having a plate of zinc 3x8 inches and two carbon 
plates of the same size, or in lieu of the carbon plates 
use 19 or 12 carbon rods such as you describe, 3. I 

have a big horseshoe magnet (compound) built up 
of 8 plates each 144 inch by 4 inch. This magnet 
has lost its virtue through having been thrown to one 

side in a large store, and so neglected for some years 
A little of its attractive power remains, but is very feeble. 
How could I make it regain its power? I have not the 

means of going through the ordinary magnetizing pro- 
ceas, but I could get the use of a large dynamo, which 

lights our workshop, if it wonld answer the purpose. 
This you could please let me know, and how to go about 

it? A. You can remagnetize your magnet by placing its 

poles in contact with the poles of the electro-magnet be 

fore referred to. 

(878) A. B. asks: 1. What weight would 
field magnets of motor in SurPLEMENT, No. 641, be 
capabie of sustaining if used as an electro-magnet, with 

same current as required to ran motor? A. It depends 
upon the amount of current used, With 6 cells of plung 
ing bichromate battery it would probably support 100 

pounds, ‘2. How can I make an induction coi! give a 
direet current? A. By arranging a commutator to cor- 
rect the currents as they are discharged from the coil. 

3. Is the commatator only necessary for reversing and 
stopping the current of the induction coil? A. No in- 
duction can take place with a continuous current. 4. 
Would a ridge of wood left in the center (where 

secondary is divided) of the spool answer the purpose 

of the insulating material? It would be easier wi: ding, 

I think. A. It would answer the purpose if boiled 
in paraffine or wax. 5. [ have pound and a half of 

size wire inclosed. Please state if it will answer pur- 
pose of secondary coil. A. Your wire will answer, but 

it is rather coarse. 6. Please give me the address of 
some reliable electrical supply company. A. Consult 
our advertising columns for dealers in electrical sup- 

plies. 

(879) Interested writes: 1. 1 havea gold 
ring which has been near sulphur; the latter darkened 

the ring, in the engraving particularly so. What shal! 
I do to restore it to former color without injuring stone, 

which is a cut “ tiger's eye? A. Polish with a brush, 

using whiting, soap, and water. 2. Is there any simple 
preparation that can be put on a photographic proof to 
prevent its fading? A. Soak in solution of hyposul- 
phite of soda. It shonld properly be toned, but is gen- 

erally not dark enough to give good results. Many 
formule for toning have been given in our columns and 

in the Screntiric AMERICAN SUPPLEMENT. 3. I had 4 

receipt for silver ink, but cannot find it. Can you give 

formula ffor same? A. Rub up silver leaf or silver 
bronze powder with honey and water. 

(880) E. M. writes: I have made 4 
Wimshurst machine, described in SuprpLemENT, NO 
548, which works splendidly, but the cement in setting 
cracked the glass; could you give mea formula for # 

satisfactory cement? A. Use the same cement, but in 
terpose a piece of thin leather between the glass and its 

support. The leather should not be saturated with the 

cement, as it would when hardened render the leather 

very rigid. 

(881) E. 8.—You can run the dynamo 
described in SurPLEmENT, No. 600, by means of horse 

power, by charging a storage battery, provided you rT 

able to keep up a moderately even speed. It wil! take 

about 5 or 6 hours to charge the battery. For informs 

tion on secondary batteries we refer you to Reynier® 

Voltaic Accumulators, price $3. 

(882) N. T. G. asks (1) what ingredients 
compose the liquid ink eraser used for erasing blots. °°. 
from paper. It is used with a camel's hair brush. 44 
consists of one or more kinds of acid. A. We do 
know the particular eraser you refer to, bat you ©” 
thus use a solution of oxalic acid in water, remov'm® 

the liquid from paper with a blotter, and making °* 

or two applications. 2, A receipt for making = that we find sold by agents through the country, 
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homeuse, The solder is melted with a common match. 

A. The fusible metal solder sold by peddlers is made 
with 50 parts tin, 25 parts lead, 25 bismuth. 

(883) A. J. R. asks: What is the cheap- 
est way to transmit 5 horse power 150 feet, to use it 
cutting feed to fillasilo? I use it buta few days each 
year. A. For only temporary use the cheapest means 

of transmission is by a rope % iach or 1 inch(a tow 
line) ranning over grooved pulleys 3 or 4 feet in diame- 
ter. The pulleys may be made of pine wood and 
clamped to the driving shaft and to the machine shaft. 
When not in use the rope can be taken off and stored 
safe from the weather, 

(884) J. W. B.—Stains on a ceiling 
should be carefally scraped enough to take off the old 

whitewash, and washed with clean water before re- 

whitewashing. Then whitewash with good white lime 

water with a little white glue dissolved in the water. 

An ounce of glue to a pail of whitewash is sufficient, 

(885) C. W. G. writes: I have a griddle 
which I clean every morning with sapolio and « scrub- 

bing brash, rabbing 15 to 20 minutes. The face is full 

of small ridges left from the grindstone. Whatcan I 

use that will give it a smooth face? A. Rab the metal 

with a piece of leather wet with flour of emery and 

water, and finish with ground pumice stone on a cloth. 

(886) J. E. L. writes: Will you let us 
know of a simple method of preparing chloride of silver, 
and how the powdered form is changed into a solid that 

can be moulded? A, Dissolve silver coin in nitric 

acid, warm the solution, and add hydrochloric acid and 

filter. The solid matter is chloride of silver. The fil- 
tration should be done in a room as near dark as possi- 
ble. Allow it to dry in the dark. When all moisture 

has evaporated, itcan be melted ata low red heat and 
cast into any desired shape in a mould. The mould 
may be of various materials, iron, clay, or even paste- 
board if the heat is kept low. 

(887) F. 8S. M. asks: Would a plunge 
battery of four cells, with a capacity of 144 quarte of 
fluid per cell, and with zincs and carbons 5 x6 inches, 

furnish any more power to run a motor if changed into 

a battery of eight cells of half the size per cell? What 
is the best way of connecting up the cells to get the 
most power? A. The proper arrangement of the cells 
depends on the motor used. The four cells arranged 

in series should work an ordinary small motor very 

nicely. Do not divide the plates and produce the eight 
cell battery. Procure a low resistance (1 to 2 ohms) 

motor and use the larger cells. 

(888) C. E. P. asks how and by what 
process I can extract aluminum from theclay. [ama 
miner, and we run off large quantities of clay, and I 

might at the same time save the alaminum with perhaps 
asmall extra expense. A. Aluminum can be extracted 
from clay by the use of metallic sodium or by the elec- 
tric furnace. There is no way practicable for you, as it 
is an expensive and difficult operation and only availa- 
ble for experienced chemists. Richards op Aluminum 
gives details of processes; this we can supply for $2.50 
by mail, 

(889) R. M. P.—Ordinary house refriger- 
ators use about 200 pounds uf ice per week more or less. 
The drainage is through a half inch pipe sealed, Fora 
ten or twenty thousand pound refrigerator a 2 inch pipe 
with seal is large enough. There is nothing suitable for 

the inside of refrigerators but metal, which may be zinc 
or galvanized iron, of which a deflector and drip trough 
may be made to catch the water of condensation falling 
from the bottom of the ice chamber. 

(890) W. D. M.—The force of the tidal 
motion on the flow and ebb are contrary and balance 

each other. There is no known change in the earth's ro- 
tation from tidal causes. 

(891) F. MeF.— Violin varnish: Dis- 
solve 12 parts sandarac, 6 parts shellac, 6 parts mastic, 

3 parts elemi gum, in 150 parts alcohol. Warm when 
dissolved and add 6 parts Venice turpentine, Color to 

match the old varnish with Brazil wood and dragon's 
blood gum. 

(892) H. M. writes: In forcing water 
through a hose will the pressure be the same at the dis- 

charge end as at the pump end? A. The pressure will 
not be as much at the discharge end of the hose as at 

the pump. The motion of the water through the hose 

causes friction, which retards the flow. When the end 
of the hose is closed, and with no movement of the 
water, the pressure is alike at both ends on the same 
level, 

(893) O. A. P.—For a colorless lacquer 
dissolve bleached shellac in pure alcohol, settle and de- 
cant. Make the lacquer very thin. The usual lacquer 
for brass is made with ordinary shellac and alcohol 
made very thin, settled and decanted. 

(894) E. D. asks: Will men peddling 
ink stands on commission have to pay a city or borough 

license or tax? A. Many towns or counties require 

peddlers to take out license. In some States, a State 
license is enforced, though this has been the subject of 

many suits, and has been declared unconstitutional 
except as a police regulation enforced alike upon citi- 

zens of the same and other States. 

(895) F. R. asks the ingredients used, 
and in what proportion, in making hard oil finish. A. 
Hard linseed oi] varnish is made with 750 parts linseed 
oil boiled with 150 parts litharge and 90 parts pulverized 
miniam. Boil until it turns brown, then add 500 parts 
pulverized amber melted in 60 parts linseed oil. Boil 
and stir fora few minutes, cool, settle, and decant the 

clear varnish. 

(896) J. H. A. asks: What is the compo- 
sition of the skin colored material which dentists use in 

making artificial teeth? A. Pink celluloid or xylonite. 

See SclENTIFIC AMERICAN SUPPLEMENT, No. 227. 

(897) J. B. 8.—The height of the atmo- 
Sphere is supposed to be about 50 miles. It is not posi- 

tively known. The highest point jet attained by a 
balloon is about § miles, The thinnest sheet copper 

that is made is about 0°007 inch thick (33 wire gauge) 
and weighs 2°88 pounds to a square yard. Its breaking 

strain is about 210 pounds to one inch width. 

(898) F. G. D.—Steel springs are tem- 
pered in oil and reheated with oil on the surface until 
the oil blazes, then cool in oil. See ScrenTuFIc AMERI- 
CAN SUPPLEMENT, No, 20, * How to Make and Temper 
Springs.” 

(899) A. P. asks: Is it possible to hatch 
13 perfect chickens from 11 eggs? A. Yes. Twin 
chicks are occasionally brought out. They generally 
die young. 

(900) J. A. 8. asks whether there is any 
chemical known that car disguise the smell of kerosene 
and not impair its action as a washing agent in the 
boiling of clothes. A. No suchagent is known. Kero- 
sene can be subjected to additional purification with 

bichromate of potash and sulphuric acid. 

(901) C. T. E, writes: 1. I spilled some 
kind of chemical upon some cloth goods (probably sul- 

phuric acid) which left a vermilion stain. I applied 
some India ink and succeeded in removing the red color, 
but left a shiny spot which showed through the ink, 
the chemical leaving a glaze. Is there anything I could 

use to remove the greasy-looking glaze so produced? 
A. Wash the spot with ammonia and water. 2. What 

will bleach out an ordinary finished photograph, leaving 

ink lines which have been drawn over the picture? 
What isa silver print? A. Solution of mercuric 
chloride (corrosive sublimate). 

(902) C. G. asks: 1. Is black a color? 
If it is not, how is it proved? A. Black is the absence 
of colors, This is evident, becanse when light, the 

source of all colors, is withdrawn, the eye is affected by 

blackness. See Screntiric AMERICAN, vol. 56, p. 137. 
2. Is there anything that if you put it on your bait 
while fishing, will draw the fish? If so, whatisit? A. 
We know of nothing that has any real value for this 
purpose, 3. What is smallage? A, A name for celery 

(Apium graveoleus). 

(903) H. J. 8S. asks (1) how to makea 
liquid that will oxidize silver a glossy black by dipping 
small silver articles in the liquid. A. Use a solution 

of sulphide of potassium; polish metal before, and rub 
with a soft rag or chainois after immersion. 2. How to 
make a liquid that will oxidize copper or oroide by dip- 

ping, to imitate bronze? A. Use the same bath, but 
have it quite dilute. If for outside work simply oil with 
olive oil, and let the weather do the rest. 

(904) M. H. & Co. ask for a recipe for 
making artificial cider, A. We give two formulas: a. 

2% gallons soft water, 2 pounds tartaric acid, 25 pounds 
dark brown sugar, 1 pint yeast. Pnt in a clean cask 
with the bung out, and after 24 hours stir them well to- 
gether. Add3 gallons spirits, bung up the cask, and 
leave for 48 hours. 5. Water 100 gallons, honey 5 gal- 
lons, powdered catechu 3 ounces, alum 5 ounces, yeast 
2 pints. Ferment for 15 days in a warm place, in sun 
if possible, then add bitter almonds 44 pound, cloves 4 
pound, burned sugar 2 pounds, whisky 3 gallons. If too 
sharp add honey or sugar, if too sweet add tartaric acid. 

(905) H. P. B. asks (1) whether Portland 
cement or plaster of Paris would not do (for light work) 

in making the gas furnace described in Screwtriric 
AMERICAN of May 4, 1889, page 279. A. Nothing is a 

good substitute; try to get pipe clay at the drug store; 
try mixing wood or coal ashes and sand with as little 
Portland cement as will hold it together. 2. Which of 

the previously named substances would give the best 

result,as clay,is not available? A. Of the two, Portland 
cement is the best and may answer for low heats. 

(906) J. B. O.—The powder sent may be 
a natural deposit of infusorial silica, Use powdered 
pumice stone as a polishing and cleaning agent and you 
will get probably equal satisfaction. 

(907) Theo asks what to use to remove 
tan or sunburn. A. The following fie recommended: 
6 drachms avds. powdered borax; Price's glycerine 34 
ounce; use water or elder flower water 12 ounces; mix. 

We doubt the efficacy of any application except such 
as will cause the outer layer of the skin to strip off, 

such as the extract of cashew nuts. Even such a 
violent application does little good if the sKin is re-ex- 

posed to the sun, as sunburn and freckles are liable to 
return as badly as ever. 

(908) 8S. D. M. J. Co. writes: Please 
give us in your Notes and Queries‘a recipe to strip 

nickel off nickel plated goods. A. Use strong sul- 
phuric acid 4 pounds, nitric acid 1 pound, water | pint. 
The mixture must be made gradually, adding the sul- 

pharic acid first to the water, and adding the nitric{acid 
after it is cool, The articles must be carefully watched 

and must be removed from the bath the instant the 

nickeling is stripped. 

(909) S. K. A. writes: A certain writer 
says: “ We were in akind of chrysalitic condition.” He 
refers to the state of a chrysalis, 1. Is his use of the 

word chrysalitic proper or sanctionable? A. We 
should be inclined to admit the word and the use made 

of it as allowable. “ Chrysalid” is given by Webster 

as the adjective. 2. In good usage, is it proper fora 
compositor to divide the word Worcester at the end of 
a line, Wor-, carrying the balance of the word over to 

next line, as though it were a three-syllable word? A. 
Yes, 3. Can you refer me to any standard authority, in 

book form, on correct punetuation and the best usage 

of the English language, that would be an aid to com- 
positors? A. We refer you to Hill's Manual of Social 
and Business Forms, $6; also Roget's Thesaurus of Eng- 

lish Words and Phrases, $2.50, which we can send by 

mail. 

(910) F. W. asks : In SclENTIFIC AMERI- 
CAN, May 18, page 314, No, 799, you state how to pre- 

American, 
did not expand as rapidly as itself, Thus for a change 
of temperature of 10° F, in a non-expanding vessel, 
mercury would exert a pressure of 2,°% Ib, to the 
square inch. But as the containing vessel would ex- 
pand with the heat,the absolute;pressure would be some- 
what less, but still very great. 2. Is there any solid 
that becomes heavier by immersion in water? A. No. 

3. What would be the cost of the magnet described in 
ScrENTIFIC AMERICAN of May 11, 1889? A. About 

twenty-five dollars if you do some of the work yourself. 
4, Is there any electric motor that is suitable for run- 
ning sewing machines, and about what would they cost? 
A. For such a motor, see our SuPPLEMENT, No. 641, 

which we can send by mail for 10 cents. 

(912) H. W. 8S. writes: 1. In case of a 
knot falling out of a board in a fence, is it caused by 

the board drying and shrinking away from the knot, or 
the knot drying and shrinking away from the board? 

A. We believe it is due principally to shrinkage of the 
knot, 2. If a hole was bored in a dry board, when the 
board b water-soaked, would the hole become 
smaller or larger in diameter? A. The hole in the wet 
board we should expect to find larger than when the 
board was dry. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than one hundred thousand applications for pa- 

tents at home and abroad, enable us to understand the 

laws and practice on both continents, and to possess un- 

equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 

foreign countries may be had on application, and persons 

contemplating the securing of patents, either at home or 

abroad, are invited to write to this office for prices, 

which are low, in accordance with the times and our ex- 

tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 31 Broad- 

way, New York. 

INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Granted 

May 21 1889 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.) 

Alarm. See Safe alarm. 
Alkali, recovering, V. G. Bloede..................... 

Alkali, recovering spent, V. G. Bloede.............. 

Anchoring device for portable machines, J. C. 

DE Ge, Bin B BORiwee ccccece coctecscescccsvacccs 

Axle box for locomotives, F. A. Carison........... 

Axle lubricator, W. Good... ...... 6.666. cc cece ce neeee 

Axie lubricator, car, Daniels & Costley............. 

Bag. See Feed bag. Mail bag. 

Bar. See Furnace grate bar. 

Basket cover, G. C. Garbrance.................... 

Battery. See Galvanic battery. Secondary bat- 

tery. 

Bed, folding, A. H. Merrill...............000« jatedies 

Bed Jounge, A. H. Merrill ..............0000 ccncseee 
Bedclothes fastener, BE. J. Watres.............. ... 

Billiard cue, W. B. Owens. ..... 2.0.66. ceecccceeeecees 

Bit. See Bridle bit. 

Boiler. See Steam boiler. 

BDotian, Be EMBGA cccccvccccccccccccccce coccesccescee 408,599 

Bolt. See Flour bolt. 

Bolt, C. J. LAgemdDAcR. .........ccccccccccccscccecsnes 408,847 
Bolt work mechanism, E. Stockwell.............. . 08,563 

Buok, it, Goldb sé Til peneseuascavecn GEE 

Book, indexed shippi F.C. Joh Cicssdieses Te 

Boot jack, G. H. Hackett..................cc00eee00 403,585 

Boot or shoe sole protector, L. P. Lang............ 403,681 

Box. See Axle box. Letter box. 

Box for matches, etc., J. F. Marshall............... 403,685 

Box making machine, E. Arzt................65 sees 408,821 

Bracket. See Folding bracket. Gas or lamp 

bracket. 
Brake. See Locomotive driver brake. Power 

brake. Railway wagon brake. 

Brick or tile cutting machine, KE. M. Burr ......... 403,646 

Bridge spans by electricity, means for operating 

Bridle bit, Z. T. Bowles........ ... scsccccsceeeeees 403,510 

Brwalh, C. LOOROR. 2.0. .cccccccccccccccccccccsssccccees 403,542 

Brush, reservoir, W. H. Underwood... ............ 408,566 

Buckle and back band hook, E. Munger............ 408,855 

Bundle carrier, J. M. Rosebrooks................... 403,557 

Burner. See Gas burner. 
Burner tip or pillar, W. M. Jackson................. 408,592 

Button loop, E. Pickhardt,..........--..-ceeceeeceners 408,609 

Button setting hine, F. H. Richards............ 408,611 

Cable gripper, E. Dainty..............66 ceeseeeeces 408,650 
Call and switch, individual, E. Pope..............-- 08,776 

Camera. See Photographic camera. 

Can. See Oil can. 
Can heading machine, W. H. Smyth............++-- 408,784 

Candle guard, H. Bove........ .6 cccceccsesceseree . 105,509 

Candy pan, J. H. Magruder..........-. c-c00 ceeceee 408,683 

Car coupling, R. L. Breth..............cccceeeeeeeeee 403,640 

Car coupling, A. H. Grant... .......0..ccceeeeeeceee 408,551 

Car pling, H. P. Monday...............00+++ yee» 408,600 

Car coupling, C. A. & W. W. Woolsey ... .....-+-- 05,652 

Car, dumping, J. W. Alfred..............sceeceeeeeee 408,571 

Car, dumping, J. M. Goodwin.......... .-csececeeees 408,584 

Car, dumping, B. McArdle...........-...-sseeceeees 405,659 

Car for transporting fruit, F. M. Barber............ 408,724 

Car spring, C. T. BCHO@M. ......... 6... 6c cece ee ewerees 405,558 

Car starting device, B. Pales.............--..-..e0+ 408,582 

Cars, _conter bearing plate for railway, C. T. 
rerr ir Tete eee eee 

serve wood; would the salphate of iron do for shingles? 

I have to lay about 50,000 hemlock this year. I think 

the tar would be toodangerous? A. We should not feel 

inclined to recommend iron sulphate, as repeated rain- 

falls would tend to wash it out. For shingles some- 
thing more insoluble would seem better. 

(911) J. B. asks: 1. How much pres- 

sure will mercury exert in a tube 44 inch diameter and 

10 inches long, through expansion? A. There is hardly 

any limit assignable. Asthe heat increases the pressure 

will increase until it would burst almost any tabe that 

Cars, chock block for tram, J. W. Sims Llenenheanees 405,894 

Cars, dog attachment for log, R. J. Thompson..... 408,898 

Car, means for propelling railway, J. M. Keith.... 403,758 

Cars, stake pocket for, C. T. Schoen..............-- 08,559 

Carding engines, driving mechanism for, G. & K. 
AAIEIR . 000000606000 ccvcgssocceccscscss< 408,720, 403,721 

Carpet sweeper, G. W. Kelley ..........-....+++00++ 408,845 

Carriage body Joint. B. L. Upson.............+- «0+» 408,709 

Carriage spring, J. Hiromimus..............-..++ «++ 408,885 

Carrier. See Bundle carrier. 

Cart, road, W. HB. Barns............ccceeeescsceeneee 408,514 

Cart, road, G@. H. POw!er.........6.c0ccceeecceeemeeees 08,745 

Case. See Packing case. 

Casting ingots, apparatus for, J. Lllingworth...... 403,755 

Cattle guard, J.T. Ball......ccccccssesees sessecvece 8522 

eh eR ss ac ccediensse cone ccaséonteade 408,591 

Chain, drive, D. J. Sheldrick....... 403,893 
Chair. See Rocking chair. 

Chair joint, folding, A. F. O1d....... 66. ..cccccccees 408,772 

Cimok:, nthe, U. Eilagtns.........cccces cescvce coces 408,589 

Chute for feeding sawdust to steam boilers, G. W 

ERS Oinansabibbbnenegte ti vedsunkuesraiecsese 408,850 

Cigar and cigarette holders or pipes, stem for, I 

EINEe Nansibben, cosecstecahsepegedebhesyiaces 404,550 

Cinder boxes, door for, J, B. Barnes... ~ 403,504 

Circles, curves, and geometrical torme, device for 

Soraning,. 3. ¥. BasWasd.....ccccccccsccvccssecces 405,827 

Clasp plate, A. R. Dickinson....................0.. . 03,580 

Cleaner. See Saw cleaner. 

Clock frame, D. A. Wiant..........c:ccccceccesesecss RB19 

Clutch, friction, H. C, Crowelll.....................0.. @BTH8 

Clutch, friction, A. Hampe.............. 66.6666 s0c08 403,085 

Clutch, lever, A. M. Stickney .. én . oo 2508 

Coal, conveyer contrivance sor handling, ry M, 

BD oscv]es- necoucecveserscnssstccctesetsnteonce 408,742 

Collar, horse, J. B. Purdy..................... cones 8,610 

Colter holder, tilting, W. Hi. Perrin........ cones 8,551 

Compositor’s bracelet wrist protector, C. L. 

Smart... .. a 

Condenser, ourface, E. w. Tucker bas Ul boqusenest 403,799 
Conveyer, C. N. Newoomb.................... - see 408,008 

Corset, J. Koon........ 2602000600 cevensy GENE 

Cotton packing machine, KF. Brady. cchilgieebinin a Bal 408,74 

Coupling. See Car coupling. Pipe coupling. 

Cracker stacking machine, A. F. Fitz Gerald... . 5,53 

Crucible for lead surfaces, detached, N. R. Wil- 

BERc cccccccccesccccess action 08,815 

Culinary beaters, mixers, ete. ‘motor ‘fon, Ez 

PE cncadecvecaenecceteceusevceconccesstensed . 038,502 
Cultivator, F. A. Head ................. sesenace 408,587 

Cutter. Bee Leather thong cutter. Rotary cut. 
ter. 

Damper, stovepipe, G. C. Humphrey .. ............ @67 

Dash pot, W. F. Brown... ..........666cccesccees .. 50a 

Decoy, W. H. Jencks...........0.ceeccevens ; -»» 903,606 
Designs on the face of fabrics, cutting, J. Low- 

GD cndoncbovecdssassecwesecscennesesens 0senaen 408, FRR 

Desk, school, C. B. Towle bescecessoseccosocced 403,795, 403,796 

Dial, timepiece, M. V. B. Ethridge.......... e . 408,625 
Digger. See Potato digger. 

Distilling apparatus, P. H. Bracher............... 408,638 

Dobby, double lift, open shed, W. P. Ublinger.... 408/05 

Door hanging, W. J. Boda.... ............ ctocecne GRAIED 

Draught equalizer, J. Bevens................ sees SBS 

Draught equalizer, A. G. Brown,.................... 40,878 

Drill gauge, L. Culver .... 6. .ccccscccceeceecenens . 40 

Drilling machine, rock and earth, BE. W. Poorman 408,155 

Dust collector, O. M. Morse. .......-.6.00se00e ove 08,770 

Dust collector, H. S@OK. .... 6.0.6... 6cccccceneeeeee 405,701 

Dust collector, W. Trautmann ...... - oe» 40898 

Electric conductors, slotted conduit for, c J. Van 

Depoele........... cesses ebbnestes 408,300 
Electric machine, dynamo, A. I. Gravier.. punes +. 05,386 

Electric machine, dynamo, T. L. Willson........... 48,830 

Electrical conductors, underground conduit for, 

Ge. BD, Gaba ccccccccesccccccess Seees vececceveccscs GUD 

Electrical converter, H. Lemp........... ccccccs COR OMl 

Elevator belt shifting appliance, W. EB. Nickerson 408,600 

Elevator, safety device, T. W. Heermans........ . 408,668 

Elevators, electrical switch for, W. BE. Nickerson... 405,001 

Embossed metallic plate, A. C. Hafely (r)........ 11,008 

End gate, wagon, W. BR. Watt.............06. -.. 408,028 

Engine. See Steam engine. 
Engine reversing gear, steam, D. A. Frazer........ 405.881 

Envelope, J. O. Donnell........ .... .. Secscosssne GUEEe 

Eraser, ink, C. W. Johneton............ beaeces 401,674 

Excavator, I. P. Lambing. ............06s.005 eee 408,782 

Exhibiting apparatus, C. 8. Jenkins............ .. 08,678 

Explosives, manufacturing, J. A. Halbmayr....... 8,749 

Fanning mill, R. Miller......... 6.6. .000eesseee ~+eee 408,862 

Feed bag, J. H. Williams.. oe - . 408,867 

File and binder, transferring paper, Ww. ra ‘St - ‘& 
SG B Gee Bicceeccvescceseneccencccccccscescssscee: 826 

File rack, newspaper, CH. Towne.................. 8,797 

Firearms, magazine for, P. Mauser......... coves 48,765 

Fire extinguishing apparatus, C. Kilburn.......... 404.7 

Fire’kindler, W. BR. Myers. ..... 22.66.66 ccceeceuee , 08,771 

Fishing net framea, hinge screw coupling for, J. 

@, CABOMOR,. occcccccccccvecccccscccccccccecvccese 408 680 
Fishing reel, C. K. Bradford....... Beees 00008 » 408,733 
Flour bolt, J. Johnston. ..............0.-000- 408,675, 408,757 
Folding bracket, J. H. Pilsom...............606...6.. MB, 

Forging machine, J. A. Hamer................«- . 1,586 

Dork, O. BeGMRO? 200.000rcccccsccccsccceces sevens 8,556 

Frame. See Clock frame. 

Furnace. See Smoke and gas consuming fur- 

nace. 

Furnace and apparatus for producing and burn- 
ing gaseous vapors, G. H. Harvey............... 5,8 

Furnace grate, T. Henderson...................06 .. 080 

Furnace grate bar, E. Botleau..................6...5 408,730 

Furnaces, operating electric, J.C. Hobbs......... 404,752 

Gauge. See Drill gauge. Micrometer gauge. 

Vacuum or pressure gauge. 
Galvanic battery, D. J. Arnold... .............. ... #08,808 

Galvanic battery, J. ©. Vetter................ cove» 408,802 

Garment stay, R. B. Wheeler............. , 408,909 

Gas burner and heater,'Robilliard & Davies cevees 408,612 

Gas, incandescent, C. A. Von Welsbach. . . 408,905, 408,804 

Gas or lamp bracket, W. & J. Boekel......... . 408,508 

Gate. See End gate. ‘sliding gate. 

Glass botties, machine for making, H. M. Ashley. 400,719 

Glass bottles, ete., machinery for making, H. M. 

BBN iin cccccceccevercccccsvecveccctecs 403,716 to 408,718 

Glass, ornamenting, L. Pertin.. , . ER 

Glaziers’ points, machine for driving, F. Holland. 401,388 
Grinding shovel blanks, machine for, J. E. Woll.. 43,818 

Grinding the cutters of wood cutting machines, 
machine for, O. A. Winter............ «8 ceecees m7122 

Guard. See Candie guard. Cattle guard. 

Gumming machine, paper, J.J. Allen........ «+» 403,688 

Gymnastic apparatus, L. F. Small........... oe 1.7088 

Hair curler, F. Wilson. ...........66 cc5 cee eevee .. eu 

Hame fastener, |. W. Bowman ¢f al...... . 1,782 

Handle. See Hinged handle. Tea 0 or ry pot 

handle. Tool handle. 

Hanger. See Tobacco handle. 

Harrow, rotary, R. Rakestraw...............6...s006 403,778 
Harvester, 8. D. Maddin....... 0 «....cccccceeeuee .. 03,704 

Hat packing support, M. C. 8choonmaker...... 403.561 

Hatchway, elevator, M. J. Daly..... ..........0..., WR 

Heater. See Water heater. 
Heddles, machine for making wire, EK. Esbrayat.. 408,879 

Heel trimming machine, C. W. Glidden........... 438,747 

Hinge, lock, J. Wolf. .........0ccscevcseercceeeencsess 8,590 

Hinge mortiser, W. Cooper et al. bovesestseesbatebyecs 408,518 

Hinge, spring, D. M. Holt............cccccecceeesce 08,670 

Hinge, spring, ©. Zattaw....... 0... .ccccccccceceene cue 408,713 

Hinged handle, J. Geretie. ..... 6.6... ccceesecssceees 8,04 
Gy TD, Bs GRR cnincteneecbsgcesstecccnsesecesecsces 408,655 

Hoisting apparatus, F. McMahon.................++ 6,546 

Hoisting attachment for ash and garbage carts, 
Fa Wi BARE. Sbctecdebcccctteceseccccosccscccsdices 6,617 

Holder. See Bag holder. Colter holder. Pencil 

holder. Sample bolder. Soap holder, 

= 
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. 00,573 

40,613 

405,139 
48,777 

Horn, campaign, W. Sellers 

House interiors, Gnishing of, W. J. Boda 

Hub for vehicie wheels, J. D. Roth 

Hydrant casing, ?. P. Bradley 

Iosulator, J. C. Berrang 

lroo from ores, machine for separating, G. Conk- 

ling 

Jack. See Boot jack 

Joint. See Carriage body 

Pipe joint 

Jug tops, manefactare of collars for, A. W. Paull. 405.05 

Kitchen cabinet, L. H 408590 

Ladder, step, J. A. Neill 48.002 

48. 

403,671 
= ToS 

5,886 

joint. Chair joint. 

uston 

Lamp, C. H. Grube 

Lamp, are, D. Hougbtoa 

Lamp, central draught, J. C. Miller 

Lamp extinguisher, B. D. Stevens 

lamp extinguisher, automatic and instantaneous 

@® gas, Edyve & Ticehurst 

Lamp standard, W. C. Homan 

Latch, FI e 
Leather thong cutter, P. Walder 

Letter box, F. T. Taylor 

e. Ellis & Benigar 

Taylor 

#5.341 

Pier 

405,505 | 

3.79 

WAS 

403,705, 408.706 

. “8871 

48,88 

405,709 

405,657 

Lifting devi 

Lock. W. Hi 

Locomotive driver brake, G 

M 

Ww ware, 

A. Boyden 

Hargus 

A 

Log puiler 

Loom, harr 
Labric 

Lubricator 

Labricator, J 

Magnet a 

Magnet ix 

Mai! Dag, 

Mandre!, F 

Meat cutting machine, H 

M 

B.G 

yricator 

raes 

ating device, J ver 

Axie hut 

Powel 

d armature, electro, F. W 

Okling 

See 

408,095 

468.517 

3,576 

403,872 

453,529 
408 846 

403,078 
405,53) 

408,726 | 

Cole 

separator, G. 

H. L. Boyle 

expansibie, }. Gay 

Koepp 

Mataamidopbeno!, 

Metallic strap for b 

Micrometer gauge, 8. 

Mill. See Fanning mi 

Motion 
Jetter 

Motor. See Water motor. 
Motor, A. W 

Mowing and reaping machine, Resiesio & Lan- 

’.. Kosemanu! 

»xes, B. H. Gedge 

H. Bellows 

mechanism for imparting siow or fast, J 

Pearce 408,806 

40,600 

403.679 

408,792 

MGB S44 

8.7 

M58 

406,761 

caster 

Mowing machine, ( 

Music 

Musica! |: 

Nasal irrigator 

A 

Necktie fastener 

. La Grange 

W. Tetley 

strument, mechanical, 

. 4. B. Thompson 

Landes 

w.n 

eaf turner, T 

W. H. Gilman 

Neckecarf, 

. Krause 

ne for cutting 

H. H. Taylor 

Non-conducting jacket. J. Riley 

¥. Maranrilie 

Ordnance, c ction 

Nipples, mact right and left 

threads on, A791 

405,700 

403.544 

408,084 

«8,2 

Ol ean 

t, BE. Maitiand 

Ore separator, magnetic, W. R. Thomas 

Ores with hyposulpbite solutions, leaching, BE. H. 

408,615, 

nstru 

408,616 

405,817 

408 50S 

48.308 

408,753 

408,525 

Russe; 

Oversh Wolfe 

Packing case, G. W. Banker 
Packing, metallic, R. Weatherbern 

Packing, piston, 8 

Paint, Dunham 

Pan 
Paper box covering mach 

Paper bucket, folded, H. 8. Janke 

Paper making machine, J. T. Flood 

Paper pulp screen, P. H. Cragin 

Paper reel, 8. T. Wiis 

Parer, vegetabie, H. 0 
der, 8. Wales 

e, G. « 

Hughes 

sf 

See Candy pan 

ne, M. D. 403,677 

408M 

08,744 

8,577 

405,814 | 
48,79) 

08.567 

M647 

MBSTS 

40,083 
408,387 

Knowlton 

nn 

Thomas 

Penci) bo! 

Photograph cad 

Photographic camera, ( 

Piano piate, 

Picture exhibito 

Pin 

Pipe. 

Pipe c 

rpish 

EK. Buriingame 

inet, J. O¢ 

P. Gmehiin 

r. G. D. Knipp 

See Safety pin. 

See Tobaceo pipe 

R. Grourk 

I. Meyer 

ating, R. Groark 

¥. Ward 

J. Sullivan 

Fitzsimmons 

for, Olsen 

408 S84 

408,767 

. 403,985 | 

408,865 

4.504 

4055 508 

upting 

Pipe coupling, O 

Pipe j 

Pipe laying apparatus, J. 

Pipe supporting device, H 

Pipe trimming device, G. T 

etc., Piping, bowls, compound «& 

teavuriei 

Pianter, A. Char 

lastic compound for 

848 

. 6516 

use in various arts, A. T. 

45,631 

408 B86 

4 B2 

es 

Woodward 

Ph E. ¢ 

Piow, wheel, G 

Pole for 
w 

eh, furniture, 

w. sulky, W estervelt 

M 
lumber wagor & 

. 08,621 

43,715 

s. coupling, Stogsdill 

wiey 

6.H 

See Dash pot 

H. Lewis 

P. Lawrence 

Pr Al 
Pot 

Potato digger, J 

Power brake, L. 

len 

. 408,848 

Power transmitting device, A. Larson 408588 

Press. See Baling press 

Printing apparatus, hand, T. Bartholomew 

Printing machine, rotary. J. Brooks 

See Boot or shoe sole protector. Com- 

ra bracelet wrist protector 

8,515 | 

Protect or 

posits 

Puller 

Pulley, split 

Pulley. t, M.O 

Puller. od rim. W. W. Carey 

Pulleys, hub for split. M. T. & M. O. Reeves 

Pulleys, bub plate for wooden, M. 0. & M. T. 

Reeves 405,880 
Palleys, temporary covering for, M. O. Reeves.... «6,561 

Polp machine, wood, F. Dilts 405,653 

Pamp, PJ. Bode A, 
Rack. See File rack 

Railway coaduit mould, cable, lL. Bishop 

Railway cross tie, combination, W. H. Bagby... 

Railway, RK. M. Hanter 

sce Lo« puller 

M.T.42M.0 

&AM.T. 
Reeves 08 B57 

408,569 

M53 824 
40, 558 

ep Reeves 

. M1 

. en 

electric. 

. 08,575 | 

| Signal. 

| Singletree attachment, P. 8. Wiseman 

. 08.599 | 

Sash fastener, J. R. Whem 

Saw cleaner, gin, G. P. Meichior.... 
Saws, work feeder for band, A. B. Springstead.... 

Sawing machine, circular, F. EB. Farwell... 

Scaffolding, A. Bitterly...... 

| Seales, grain weighing, P. R. Grabill.. 

Scooper, earth, 8. W. Hall 

Scraper, 8S. Thompson 
| Seraper or cleaner, G. H. DuBuisson. ° 

Seraper, road, G. N. Miller.. 

Scraper, road, O. KE. Moats 
Screen. See Paper pulp screen. 

Sereen, Phillips & Humphrys 

Secondary battery, A. Jamieson 

See Magnetic separator. Separator. 

rator. 
Separator, 8. Stuart 

| Sewing machine take-up, G w. Baker , 

45,64 | Sewing mac hines, guiding attachment for, A. H. 

Fritsch ..... 
40,554 | Sewing machines, presser foot lifting devices for, 

Bartlett & Wiggin 

Shafts, ant!-frictional bearing for, F. G. Myers... 

Shank 

Shirt stretcher, G. Cooper..... 

Shoe sole channeling machine, Wigsin & Bartlett 408,813 

Sifting apparatus, H. Seck 

Sign, highway, J. 8. Bailey 

See Railway signal. 

Sink, J. P. Putcam ... 

Skipping rope, musical, L ‘Ritehie 
Sleigh. F. J. Mette ° 

Sliding gate, J. P. Norlin 

Smoke and gas consuming furnace, J. Burns 

Snow plow, J. W. Haughawout ... 

Soap holder, L. Terry 

Soldering. brazing, 

Thomson 

and welding, electric, 

| Soles to uppers, machine for ‘entting. L. Goddu.. 

Sower, seed, M. Freeman 
405,736 | Spinning machines, band tension regulator for, J. 

Gaunt -_ 

Spinning machines, top roll for. E. Lefies. 

| Spinning spindle support, J. H. Northrop 

Spinning spindle support, J. 8. Richardson 

Spring. See Car spring. 

hicle spring. 

Stationary packet, H. W. Southworth 

Stave dressing machine, F. H. Kane............... 

Steam boiler, Dimmick & Smith 

Steam engine, R. T. Abell 

Steam engine, J. McAllister ee 

Steam engine cylinder, W. F. Brown.... 

Steam jacketed receiver, W. F. Brown 

Stool, milking, O. G. Scriven 

Stove, vapor, J. B. Wallace 

Strap. See Metallic strap. 

Straw goods, waterproofing, R. Pyatt, Jr.... 

Stringed instruments, bridge for, 

Sugar, lixiviating battery for raw, C. Steffen 

Switches, tie bar clip for split, A. O. Strom 

Tack feeding machine, L. D. Junkins.... 

Tag. shipping, ¥. G. Roys 

Tea or coffee pot handle, M. Seips 

Telegraph sounder, F. L. Van Epps 

Telephone, mechanical, W. W. Nichols........ 

Testing machine, impact, W. J. Keep 

Thermometer, oven, J.C. Voss 

Tile. See Rallway cross tie. 

Tile, roofing, Gusten & Braun . 

Tin, machine for slitting sheets of, Ww. ‘Mipeer- 

ling oe 

Tobacco hanger, W. 8. Wootton 

Tobacco pipe, J. W. Dowling 

Tool handle, C. D. Fuller _ 

Tooth crown, artificial, C. H. Land 

Transit, road for rapid, M. A. Michales 

Transmission apparatus, T. Bomm 

Transparency. H.C. Recton 

| Transportation, system of rapid, C. 

Trousers, etc., M. Fraenkel 

‘. Barrows... 

Tubing, machine for beating and polishing sheet 

metal, W.G. Case cocesesuces 

Turning, too! for spiral, E. Cutian... 

Typewriting machine, J. W. Bartlett 
Vacuum or pressure gauge, M. Luscomb 

Valve blanks, die for compressing, J. Powell 

Vault light packing rings, machine for setting, H. 

A. Croasiey ececees 

Vehicle spring, C. A. Behlen 

Vehicle spring, B. 8. Healy 

Vehicle spring, H. C. Swan 

Vehicle wheel, J. 0. Leck 

Veterinary instrument, G. 

Wagon bed, W. R. Watt 

Wagon. delivery, G. L. Howland 

Washing machine, L. Fleischhauver 

Washing machine, C. Hesse 

Washing machine, A. A. Rounds 

408,822 | Washing machines, reversing mechanism for, J. 

G. Crawford ° . 

Watch case pendant, W. Ww. Bradiey.. 

Watch case pendant, Rohrer & Joseph 

| Watchmaker’s staking tool, G. Martel.... 

Watch, stem winding and setting, O. F. Stedman. 

Watch, stem winding and setting, A. M. Yeakel 

Water heater, circulating, J. Meathe . 
Water motor, B. B. Bower 

Waves, apparatus for utilizing the} power ret, K. J. 

Delaurier 

Weighing apparatus, 1. H. Nolan. 

Weighing apparatus, grain, J. R. ¢ ‘reighton. 

Welding and brazing, electric, KE. Thomson.... 

| Welding the ends of boiler flues, device for, J. 

Cumming . 

Well boring or drilling apparatus, v. gE Dag. 

--405, 888, 403,889 

. 408,800, 405,891 | 

Ore sepa- } 

stiffener, J. M. Watson.... ..-.0cesceeeees ‘ 

K. 

Carriage spring. Ve- 

M. Durick..... 

Coffee, J. H. Brookmire & Co 

Coffee substitute, G. Floto’s Sons 

Colors, ceramic, Hancock & Son 

Complexion powders, Gale & Blocki 

Engraved relief plates for illustrative purposes, 

half-tone, Purton, Stearns & Mcintyre... ...... 

Filters made according to the Pasteur system, So- 

ciete Anonyme de Filtre Chamberland, Sys- 

POUR PRBCOEP. od cccccccccccecccccccscccesecces eause 

Flour, patent, W. H. Weitss..........-..cceccceeees ese 

Gum, chewing, W. N. Brewer 

| Harvesters, twine for self-binding, W. Deering & 

408,555 Company. 

408,593 | Ingot copper, Baltimore Copper Smelting and Roll- 

| ing Company 
Medicinal compound in the form of pills, semi- 

solid, BE. BE. Matthews 

Organs, reed. Wilcox & White Organ Company, 

16,624, 

Pails, tubs, and analogous wooden ware, Two Riv- 

ers Manufacturing Company 

Paint, copper, C. A. Woolsey 
| Paint prepared for immediate use, Wadsworth 

Paint and Oil Manufacturing Company.. 

Paints, Cyclone Wrought Iron Slag Paint Company 

Perfumes, H. Loeb & Co 

Pudding, vanilla, W. P. Clotworthy 

Remedy for nerve, brain, and stomach disorders, 

Williamson, Ingram & Griggs....... eeesesecneset 

Salt, granular effervescent, }. KE. Emerson 

on. TTT Salve, pile, J. F. Joyce 
403,556 | Sauces and condiments, P. F. Gillespie 

405,766 | Soap, R. F. 8. Heath bia 9 
403,694 | Soap, laundry and toilet, Belknap & McCann o6 06s 

408,874 | Socks and stockings, A. Kitz 

- 403,065 | | Stoves and ranges, Buck's Stove and Range Com- 

. 408,623 | PORT -ccrvecccceccecsccccescoseccosocoscesscoscessssese 16,595 
| Tea, T. Wood.. 

Trousers, overalls, and coats, Erlanger Brothers... 

Varnishes, paints, oils, and japans, W. H. Hough- 
OBB. coc-c tines Te 

Watch cases, ., Philadelphia Watch Case Co., 

16,615 to 16,618 

45,618 

408,880 

408,636 

408,748 

405,661 

. 403,625 
. 08,522 

16,591 

. 408,704 | 16,612 
.. 3,728 

16,625 

403,831 

- 405,725 | 

- 408,554 | 

408, 569 

. 08,737 

. 35 

403,722 

403,707 
13,55 

48,582 

408,835 

403,587 

. 403,855 

. 06,82 

A printed cepy of the specification and drawing of 

any patent in the foregoing list will be furnished from 

this office for % cents. In ordering please state the 

name and number of the patent desired, and remit to 

Munn & ©o., 41 Broadway, New York. 

Canadian Patents may now be obtained by the 

inventors for any of the inventions named in the fore- 

going list, provided they are simple, at a cost of $40 

each. If complicated the cost will be a little more. For 

full instructions address Munn & Co., %1 Broadway, 

New York. Other foreign patents may also be obtained. 

aE 

DWMldvertisements. 

Inside Pas Page, each | insertion «+= 75 cents a line. 
ack Page, each insertion - - « $1.00 a line. 

The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is setin agate type. Engravings may h ver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 

408,743 

405,788 

408,897 

408.845 

408,780 

. 408,782 

. 405,626 

> 4 

«acme | USE ADAMANT WALL PLASTER 
ah Herd Dense, and 

not check 
or crack, It is impervious 
to wind, water, and disease 
erms. It dries in a few 
ours. It can be applied in 

T any kind of weather. i te is 

granted for the mizing, 
using, and selling. Address 

ADAMANT MP6. C0. 
71 E. Genesee Street, 

Syracuse, N. Y. 
: a = 

S| FoR. HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 

| illustration of cold house for frait 
season to season. The air is kept 
out the year at a temperature of 
tained in SCIENTIFIC AMERICAN from Bato. No. 116. 
— cents. To be had at this office and of all news- 

[JUNE 8, 188. 

© 
are, Oval, er Round Smooth 

Carpenter, Cabinet, and 
inch, 30 cents. 

Sa 
Pom woe rm wor » Set $4.00, 
mailed tree. B \dgeport Gun Imp) 
Co., 17 Maiden Lane, New York. pens 

LATHES 
Drill Presses, Chucks, Drills, 

's, and machinists’ and ama- 
— outfits. Lathes on trial. 

ues mailed on application. 
sow 2d St., Cincinnati, O. 

THOMPSON IMPROVED INDICATUR 
Manufactured solely by 

American Steam Gange Co, 
2,000 IN USE. 

Adopted by the U. 8. Navy 

on all the government 

cruisers and gun- 

boats to be built. 

Also Manufacturers of 

POP SAFETY 
4s VALVES, 

STEAM PRESSURE GAUGES, ETC, 
84 Chardon Street, Boston, Mass, 

PHOTOG RAPH 4S. 
The pi ing of Machinery, Bridges, Factories, 
a ioe arty point descri Fae. Write for samples, 
Gro. P. HaLL & SON, 157 Fu'ton Street, New York. 

OIL WELL SUPPLY CO. Ltd. 
91492 WATER STREET, 

Pittsburgh, Pa., 

Manufacturers of everytning needed for 
ARTESIAN Whi. Ls 

for either Gas, Oil, Water, or Mineral 
Tests, Boilers. Engines, Pipe, 
Co » Drilling Tools, ete, 
Illustrated catalogue, price 
lists and discount sheets 

on request. 
aa 

Wiiaifaitat titi 

eld MI 

ADVICE TO YOUNG MECHANICAL, 
Engineers.—Acdress by Prof. Perry, to his students at 
the Finsbury Technical College. A paper of S greet value 
and interest to all working engineers. one en. 
graving. Contained in SC! KNTIFIO AMERICAN StU PPLE 
MENT, NO. 1. > 10 cents. To be had at this office 

p= ARTESIAN 
ress Oil and Gas Wells, drilled 

comeract £2 say depth, from 
BI Soo toot, W manufacture 
and L py eve ing required 
ng — same. Port- 

Steam brit Ma ao f eee ing Machines for 1( 

Send 6 cents for illustrated 
Pierce Artesian 

= On Well Supply © Ors 
80 Beaver Street, New Yor 

INE TOOL MAKER 
Send to American Watch Tool Ce., Wa!- 
tham, Mass., for circular of No.3 Bench Lathe. 
A Screw C Cutting Lathe 82 in. by 7 in. swing. 

2to 40 H. P. PB. THE MOTOR of 19th Century. 
The Best on manufactured gas and 

the only one that makes ts Own 
Gas. Can be used Any Place, to do 
Any Work, and by Any Une. 
For circulars, etc., address 

Charter Gas Engine Co. 
P. O. Box 148, Sterling, Ill. 
B bh House, 152 Lake — 

New York Age 
W. J. Dougherty, 470 Canal Street. 

408,578 “3 | Patent Foot Power Machinery, & 
«sees; Complete Outfits. 
403,622 | Wood or Metal workers without steam 
403.763 pow. can successfully compete with 

- the la eo snore by os our New 
18,54 | LA BO AVING Machinery 
408,629 | latest and a improved for p ical 
408.342 shop use, also for Industrial Schools, 
"=< | Home Training, etc. ‘Mis Co _ 

Seneca Falis mtg; Ce- On 

ooo | ALUMINUM - “STEEL HACK SAW. 
403,511 by mall and 1 doz. blades, $2 ades per doz., 8-inch, $1, 

mail upon NE we of pres, itard but not brittle. 
408,779 RES¢s + CLEV BLAND, oO, 
403,849 Sy analeees of Sosiheess’ Specialties. 

403,787 

408, 3 | 

. 48545 | 

408,731 | 

8,579 

-.. see 

. 5.519 

408,708 

- “8877 

Railway F. M. Speed 
Ratiway, electric, C. J. Van Depoele 

Railway mechaniam, cable, T. Bradwell 

Railway. pneumatic, M. Bodefeld 

Railway sienai, T. A. Casey 

Railway signaia, switch instrument 

Steen bergh 

Railway track, street, R. Dansinger 

tla W. 8. Laycock 

Rai! ways, arip slot closer for cable, C 

Ram, ship's, J. F. Ward 

Razor strop,. G. H. Coursen 

Reel. See Fishing reel. Paper reel 

Refrigerator. J. Swetitach 

Rocking chair and carriage, A 

Roofing, felt, G. A. Herdman 

Roofing metallic, M. ¥. Hameley 

Roofing, sheet meta!. A. ©. Kanneberg 

Rotary cutter, Heath & White 

Safe alarm, J. 8. Minnis 

electric, 

for, 

iway wagon braka, 

Davis 

Pahiow 

Safe bolt work, device for operating, E. W. Seu 

ler 

Saftey pin, Pickhardt & Carpenter 

Bamole holder and box pall, W. W. Johnaon 

Gash fastener, J. HW. Buetiner.... .............. ~~. es 

Ga. 

403,007, 408108 

“5,74 | Wells. implement for boring, L. B. Hart... 

405,786 | Wheel. See Vehicle wheel. 
“5.901 | Wheel, J. Walrath.... 

3,512 | Whiffletree and hook, A. T. Hatch ; 

403,729 | Wire netting, A. N. Pearson 
408,515 | | Wire stretcher, F. Stiles , ; 

Cc, Work rest for benches, adjustable, A. Watson oee 

#8.519 | Wrench, W. R. Smith 
408,741 
408,540 | 
494,651 | 
906 | Bottle, J. Gulden 

6,448 | Bottle, C. B. Miller _ 

Glassware, ornamentation of, R. Briags.. 
. 7 Hammock, |. BE. Palmer........ 
4 Piow head, G. Wilkinson 

. .5a8 | Type, font of ornamental. H. 

‘ 408,750 | Wagon, laundry, H. Barnes 

. sae 

MBE; 

056s 

. 408,751 

408 864 
. 403,664 

408,620 

403,627 

DESIGNS, 

ihlenburg 

TRADE MARKS. 

Canned oysters, fruits, and vegetables, C. H. Pear- 
son & Co 

Cement, McLean & Company....... 

«3.595 | Cereal producta, such as flour and meal, iH. F. 

DD vecccccccocencccoceeseccceccanne Ersopocenccceccs Dw: id 

BST; 

PNEUMATIC DYNAMITE TURPEDO 
Gun.—An exhaustive account of this new w 
of the experiments made with it; along —- Reseripe 
tion and illustration of a a 
with 6 figures. Contained in 
PLEMENT, No. 593. supee > coats. 
office and from al) newsdeale: 

Feeceer WOODS ——9_——— 

FPLANEDYD BBADY om, us 

BRACKET 

HENRY 7. BARTLETT, cxascMagetseturer of 
200 LEWIs STREET, NEW YORK. 

roposed ynam' 
‘TEN TIFIC 7 AN a eae 

be had at To this 

land apcae MACHINERY #2 
N. ¥Y. Mach’y Depot, Bridge Store 16, Frankfort St., 

OTTO GAS ENGINES. 

.---Gas Engines. 

Twin Cylinder... Otto. . 

and Pumps. 

OTTO GAS ENGINE WORKS, 

18 Vesey Street. 

Congatnet ' in SCIENTIFIC AMERICAN SUP- 

Over 25,000 sold. 
Gateona . Gas Engines. 

Gas Engines. 

Combined Gas Engines 

Combined oa ren, 
Reeggracepe PHILADELPHIA. 

' New York Agency, 

ICE- HOUSE AND COLD ROOM. —BY R. 
Hatfield. With directions for Four 

ccgravings, Price ‘0 cents. To be had at this office 
and of all newsdealers. 

NO BOILER. NOCOAL. 
NO ENGINEER. 

0 Extra WATER RENT 
or INSURANCE. 

INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 

Send for description and prices. 

Van Duzen Gas Engine CO., 
. 68 E. 2nd St., CINCINNATI, O. 

Stored Energy 
ACCUMULAT

ORS for Electric Lighting and 

Street Car Propulsion. 

ELECTRICAL ACCUMULATOR COMPANY, 

No. 44 Broadway, New York City. 

Edco System. 
@ Electric Light and Power Plants. Street (ars 

— ped for Klectric Propulsion. The oldest and most 
experienced Electric Motor Co. in the world. 

THE ELECTRO DYNAMIC COMPANY, 
Ne. 224 Carter St., Pa. 
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A New Book on Assaying. 

The Newest and Best in the English Language. 

It Leads all others! ! 

TUSsST READY. 

THE ASSAYER’S MANUAL 
Treatise o e Doctmastic eaputnation 

of Ores an eae and rt od Artificial Products. 
Bruno Kerli, Pro r of the Schoo! of Ming, 
Member <S the | 4 at Technical Commission for the In- 
dustries, he Imperial Patent Office, Berlin. 
Translated. f = the German by William T. Brannt, 
Editor of “ The Techno-Chemical Receipt Bc 
Second American Edition, edited with extensive ad- 
Le ~ by F. Lynwood Garris: rison, Member of the Ameri- 

I 
Verein Deutscher Kiseuhfittenioate ete. Tlustrated b 
si engravings. 84 pages 8vo. Cloth, price "$3.00 
tw By mail, free of postage, to any iin in the world. 

ABSTRACT OF CONTENTS—GeNERAL Diviston.— 
I. Mechanica! Manipulations. 11. Chemical Operations. 
lll. Assay Furnaces. LV. Assay Vessels. V. Balances 
and Weights. VI. Tools and implements. Vil. Assay 
Reagents. SPeoraL Drvision.—l. Lead. 1. Cop “4 
Hit Silver. IV. id. V. Platinum. V1. Nickel. Bit 

VILL. Zinc. LX, Cadm a 

Lt | 

? \. een Il. Chromium 
XVill. Manganese, XIX. Sulphur. XX. Fuels. Ap- 
pendix. Index. 

(@” A circular of 8 pages quarto, giving the full Table of 
Contents of this Important Book, as well asa new List of 
Leading Books on Metal Mining, ‘Metallurgy, Mineralogy, 
Assaying, Chemical Analysis, etc., sent ae BS any one in 
any par "of the world who will send us address. 

w” The above or any of our Books sent by mail, free of 
postage, at the publication price, to any address in the 

Our New gt Revised pe of frogient and 

8, Iron Institute, | 

NEw YorK BELTING AND Packine Co. 
15 PARK ROW, New York. 

OLDEST and LARGEST Manufacturers in the United States of 

VULCANIZED RUBBER FABRICS 
For Mechanical Purposes, 

Joun H. CHEEVER, Treas. 

Vulcanite Emery Wheels, Rubber Mat 
SA LESROOMS :—Philadelphia, 308 Chestnut 8t.; Boston. 52 Summer St; ¢ a 8 hey *d St.; Cincinnati, 161-165 W. Peari St.: Cleveland, 176 Superior St.; ’ Nendo an ai 4% Woodward Avenue. Kuropean Branch, Pickhuben 5 

: Packing, Hose, 
BELTINC, 

S, Matting & Treads 
Wrancisco, 14 & 16 M Minneapolis, 2 

« nCcisco, 6 in & de 

Hamburg (Freihafengebiet), Germany. ain St.; Detroit, 

The Mavional Galvanic Battery 
Unequaled for Deer Bells, Teleph ° 
Gas i tsnciag, Sore a et 

edicinal use. Plat- 
inum Carbon Connection. Perforated Body. 
The only real improvement of a Porous Cu 
No soa required. Works instantly. wi 
last a lifetime. Simple, Clean, Durable. W ite 
for circulars and prices. The National 
Galvanic Battery Co., &7 Main Street, 
Cincinnati, O. 18 Cortlandt Street, New York. 

REDUCING | ACTION OF HYDRO- 
gen.— By Stephen Cooke. An interesting chemical inves- 
tigation’: made with a view to ascertaining the effect of 
the presence of platinum on the reducing action of hy- 
—. Comeeiass ia eid cents. "TO be had AN SUPPLE- 

0. = cents. To ad a’ o and ; § t this office 

Scientific Books. s, ne, gat ow the 
w hole aoe every branch 0: Sience applied to the s8 
sent free @ ree 0) ‘0 ome a 
soorld who Furnich his oto any a 

HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

810 Walnut Sty Philadelph ia, Paw. v. 8. A. 

ARCHITECTURAL  ROOKS. 
Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling house or sta- 

ble, either in the country or city, or any builder wishing 

to examine the /atest and best plans for a chureb, schoo! 

house, club house, or any other public building of high 

or low cost, should procure a complete set of the ARCHI- 

TECTS’ AND BUILDERS’ EpitTiON of the SCIENTIFIC 

AMERICAN. 
The information these volumes contain renders the 

work almost indispensable to the architect and builder, 

and to persons about to build fur themselves they will 

find the work suggestive and most useful. They contain 

colored plates of the elevation, plan, and detail draw- 
ings of almost every class of buildi with specifi 

tion aad approximate cost. 
Four bound volumes are now ready and may be ob- 

tained, by mail, direct from the publishers or from any 

newsdealer. Price, $2.00 a volume. Stitched in paper 

covers. Subscription price, per annum, $2.50. Address 

and remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

JOO Jlesseng 

BUSINESS, 
Something Entirely New. 
20,000 copies sold in six months. One of the most 

ful boc din this country. Checks and 
other business ,i1— reproduced in colors oan actual 
commercial paper. Short cute in ures from many 
foreign sources. Beautifully boun Mailed to any 
address in ye world for One Dollar. Valuable circu- 
lars free. Address 

SEYMOUR EATON, 
50 Bromfield Street, BOSTON, MASS. 

The Paris Exposition--Illustrated. 
The SCIENTIFIC AMERICAN SUPPLEMEMT will for 

some months to come contain illustrations of the build- 
ings and the most interesting objects to be seen at the 
reat French Exposition opened at Paris a few days ago. 

The iustrations which will embellish the SCIENTIFIC 
AMERICAN SUPPLEMENT will add an interesting and 
useful feature to the publication, and subscribers to the 
regular edition of the SCIENTIFIC AMERICAN, who are 
not patrons of the SCIENTIFIC AMERICAN SUPPLEMENT, 
are advised to have their name enrolled on the SUPPLE- 
MENT subscription list at once, so as to secure all the 
ipest rated exposition numbers for preservation. Price, 

ear, $2.50 for six months. News agents everywhere 
rece ve panecriptions, or remit to the publishers, 

MUNN & CO., 361 Broadway, New York. 

INVENTORS and Mfrs. heving om oy & magenta which 
as want introduced, address “ ” care Carrier 

uffalo, 

Penrecte wsP APER 4 LE 

The Koch Patent File, for MER nin. - late 
cages, end pamugmbets, Kas been reeeey improved and 
price reduced. Subscribers to the SCrENTINIC. AMER!- 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can 
supplied for the low price of $1.50 by mail, or $1.3 at the 
a of this paper. Hea board rides; inscription 
“SCIENTIFIC AMERICAN.” in Necessary for 
every one who wishes to preserve the paper. Address 

MUNN & CO., Publishers SCIENTIFIC AMERICAN. 

GURE®. DEAF s: 
Se SIBOOK, GSD ecnteng, a s vegan 

INSULATED AIR —_" 
FoR 

ILER 
AND ALL OTHER 

WOT @ COLD Ese 

SHIELDS & B @ | 
a Mans | Proceso 

DO YOUR OWN PLATING 
Either in Gold, Silver, or Nickel, and Electrotyping. 
Compete outs of ae, wae practical instruction that 
ny person may learn easily. Send tor catalogue 

and price list to THOS. HAL ue Soctrteian and 
Optician, 19 Bromfield Street, Bos! 

THE RICHARDS oll ENGINE 
The safest, M Economical, and 
Most Convenient Engine. No Boiler, 
no Steam, no Coal, no Ashes, no Danger, 
no Extra Insurance, no Engineer, and 
next to no Attendance. Started instant- 

ly with a match. Speed and fue! com- 
pletely regulated my, —y povesase. 
All expense ceases 

Be Cima N “ty ye 
D 40 POW co. 

anufa . 
Binghamton, S N. Y., U.S. A. 

PULLEYS. Soares shies set on. Mee” | 

Made by us are guaranteed and used by all the car heat- 

ar Alarms, etc. MASON REGUL. 

-| SERPOLLET’S STEAM GENERATOR. 

STEAM REGULATING SPECIALTIES 
ing ULATOL railroads, ete. 

R CO., Besten, Mass. 

» 

ROPE TRANSMISSION OF PC WER. 
—Some valuable suggestions to those who would apply 
rope ip place of leather belting for the transmission of 
fe Sen over long distances. With 12 figures. (Contained 

SCIENTIFIC AMERICAN SUPPLEMENT, NO. 638, Price 
Wcents. To be had at this office and from’all newsdealers. 

Barnes’ Patent Foot Power Machinery, 
Workers of Woop or MerTar, 

without steam power, by using outfits of these Machines, 
can bid lower, and save more money from 
theirjobs, than by any other means for doing 
their work. Also for 

Industrial Schools or Home 
With them boys can acquire practical jour- 
neymen's trades before they ‘‘ A, for them- 
selves.” Price-List Oatalogue 

W.F, & JOHN BARNES co., 
No..1999...Buby St., Rockford, tL 

HODCE’S 

\ Universal Augle Union 
PATENTED. 

Combining an elbow and 
union, and can be set at 
any angle at which it is de- 
sired to run the pipe. 

Manufacturers & Wholesale Agents, 

ROLLSTONE MACHINE 00., 48 Water St., FITCHBURG, MASS. 

Description of a novel form of generstor for the in- 
stantaneous production of steam, and free from danger 
yy explosion. ‘\ ith 2 figures. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 664. Price 10 cents. 
To be had at this office and from all newsdealers. 

BRAIDED PACKING, MILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES, 
CHALMBPANS-SPFENCH CO., FOOT HE. STH ST., WN. ¥. 

BRANCHES: Phila, 24 Strawberry St. Chicag 

PIPE COVERINGS 
Made entirely of ASBESTOS, 

Absolutely Fire Proof. 

EVEN tHE BROWNIES MAKE FORTORRArES 
WE MAKE ALL KIND 

PHOTOGRAPHIC OUTFITS FOR AMATEURS, 
Send for our New Illustrated Catalogue and 

copy of Modern Photography. 

ROCHESTER OPTICAL Co., 
18 AQUEDUCT ST., ROCHESTER, N.Y. 

Shepard’s New $60 Screw-Cutting Foot Lathe 
e Foot and Power Lathes, Drill 
~~ Presses, Scroll Saw Attach- 
-” ments, Chucks, Mandreis, Twist 
es Drilis, Dogs, Calipers, ete 

o Lathes on trial Lathes on 
$s paymeut, 

= Send for catalogue of Outfits 
= for Amateurs or Artisans 
~ Address H, L.. PEEPARD, 
a) AGEN’ 
s 134 East 2 ste net, 
- Cincinnati, Ohio. 

TO BUSINESS MEN. 
The value of the SCIENTIFIC AMERICAN as an adver- 

tising medium cannot be overestimated. its circulation 
is many times greater than that of any similar journal 
now published. It goes into ali the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN And do not 
let the advertising agent intiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in woica you aeeide it is 
for your interest to advertise. This is frequentiy done, 
for the reason taat tae agent gets a larger commiassior 

from the papers having a smal! circulation than is allow- 
ed on the SCIENTIFIC AMERICAN, 

For rates see top of firet column of this page, or ad- 
ress 

MUNN ¢., 2 0,, Publishers, 
1 Broadway, New York, 

NICKEL PLATING 
& POLISHING MATERIALS. 
ZUCKER & LEVET 
CHEMICAL C° NEW YORKUSA: 

NICKEL ANODES, 
NICKEL SALTS, 

ROUCES, 
COMPOSITION, 

BUFFING WHEELS, 
ELECTRO & NICKEL 

PLATING OUTFITS. 

0, 86E.Lake St. Pittsburg, 37 Lewis Block. 

TOXICOLOGY, PRESENT POSITION 
of.—A peper by J. D. (Arnold, FOs.. showing how |imit- 
ed is the number of poisons th can be detected in 
minute quantities in post a cases by the present 
methods in use. Contained in SC\ENTIFIC AMERICAN 
SUPPLEMENT, No. 640. Price 10 cents. To be had at 
this office and from all newsdeaiers. 

ERIE ENGINE WORKS 
AND & HAROW - 

Ww r ERIE Pe 

HE PENNA. DIAMOND DRILL & MFG. co. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines, Diamond Driiling and Genera! 
_Machinery. Flour Mill Rolls Ground and Grouved. 

BRIDGE, CONSTRUCTION, DEVEL- 
opment of.— Puiding b W. P. Trowbridge, fh nos 

istory of aoe art re of along = 
tices of some remark 
in SCleNTIFIC to SUPPLEMENT. No iin 
Price 10 cents. be had at this office and from al) 
newsdealers. 

BARREL, KEG, 

Manufacturers, Agriculturists, Chemists, Engineers, Me- 

Will perfectly center 
round, square, and octa- 
gon pieces from 4 in. to 
ligin. One of the moat | 
useful, durable, and la- | 
bor saving tools ever 
made for centering pur- 
poses, and is being uni- | 
versally used. Price $12. 
Manufactured by THE 
CUSHMAN CHUCK Co., 
Hartford, Conn. 

USEFUL BOOKS, 

Improved Bench Centering Chuck. 
2 

chanics, Builders, men of leisure, and professional 

men, of all classes, need good books in the line of 

their respective callings. Our post office department 

permits the transmission of books through the mails 

at very small cost. A comprehensive catalogue of 

useful books by different authors. on more than fifty 

different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 

a copy, have only to ask for it, and it will be mailed 

tothem. Address, 

MUNN & CO., 361 Hroadway, New York, 

Hogshead, 
AND 

STAVE MACHINERY. 
Over 50 varieties manu- 

factured by 

Truss Hoop Driving. E. & B. Holmes, 
BUFFALO, N. Y. 

Save floors. Anti- ye on Casters. 

CONCRETE. — BY JOHN LAN iDIS. 

Clark’s Noiseless Rubber Track Wheels | Prete eee ee ce eerie AMERICAN Ste 
PLEMENT, NO. 643. Price 10 cents. To be had at this 
office and from al] newsdealers. Rubber Furniture Casters, ¢ 

atalogue free. 

Geo. P, Clark, Box L.Windsor Locks, Ct. 

DEEP KEEL AND GENTER BOARD | FRICTION PULLEYS CLUTCHES and ELEVATORS 
Yachts.—A r. B. Martell, chief surveyor of 
Lloyd's igltter of of Y aritish ard foreign shipping, dis- 
cussing the comparative merits of those two forms of 
craft for racing purposes. Contained in SCIENTIFIO 
AMEKICAN SUPPLEMENT, No. 66:2. Price W cents. To 
be had s at at this office and from all newsdealers. 

VOLNEY W. MASON & CU.. 

PROVIDENCE, KR. I. 

a C. BIBB & “SON 
Stove Founders, Baltimore, or} 
BARBLEIZED SLATE BANTE 
New and Beautiful Designa 

sy a the invention 

Stayt Tith vane July 2 
struct under the #u 

nected wit a with the 

1880, 
———- of 

ROCK BREAKERS AND ORE CRUSHERS 
manufact ly at short notice and lowest Stone and Ore 

we — ye Ay Letters Patent issued to 
ith NEw AND Wauasts IMPROVEMENTS, for which Letters Patent were granted 

to Mr. 8. L. Marsden. All Crushers =e by us are con- 

Crushers, con- 
nw. Blake. June 15, 1858, to- 

Mr. Marsden, who, for the pase wenty ears, has been 
Crushers in this country an Blake 

TREE ES beaten tsls ale Panes an SRAEE™ 

IRON AND STEEL, ANALYSIS OF. 
4 description of the methods employed for determip- 

the several constituents contained in these metais 
| Ww th one illustration. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 661. Price \0 cents. To be 
had at this office and from ali newsdealers 

~_ 

UFESHORT. WRI Way 
The American Writing 

Machine Co., Hartford, Conn; 
New York Office, 237 GBroadwey 

ROYAL MICRUSCOPIC SOCIBTY.— 
Annual address by the President Dr. Dollinger, F.R.8. 
delivered #eb. 8, 1888. Contained in SCIENTIFIC AMERI- 
CAN SUVPLEUEMENT, No. 643. Price 0 cents. ‘To be 
had at this office and from all newsdealers, 

MICE, or VERMIN 
will not pee through it 
YOUR WALLS or Pome. 
Sample ) ha ESTERN Ww 
MIN ERA. WOOL C0O., 
Cleveland, Ohio. 

THE GREA AT’ TELESCOPES OF THE 
World.—A pager by Prot. John K. Rees, giving a popular 
account of all the great telescopes, their powers and 
limitations and method of construetion. Contaioed in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 635. Price 0 

cents. To be had at this office and from all newsdvalers 

The Scientific {| merican 

PUBLICATIONS FOR 1889. 
The prices of the different publications in the United 

States, Canada, and Mexico are as foilows 

RATES BY MAIL. 
The Scientific American (weekly), one year ‘ $3.00 

The Scientitic American neater nt qweeeya, one 
year. 

The Scientific American, Export Baition (monthly) 
one year, . 5.00 

The Scientific American, Architects and Buil ders 
Edition (monthly), one year. . 2.0 

COMBINED RATES 

The Scientific American and Supplement, . ° 00 

The Scientific American and Architects ana Build- 
ers Edition, . of 

The Scientific Amorim. Supplement, and “Arebi- 
tects and Builders Editio 9.00 

Proportionate Rane ‘for Sia Months 

This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO.. 361 Sroadway, New York, 

YVORKING MODELS & LIGHT CHINERY INVENTIONS DEVELOPED. Send for: Model Circular. Jones Bros. E Co.. Cin'ti, 0. 

on 
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Srientific American. 

Modverti 7 verti is. 

faside Page, cach inser’ 
Back Page, each inse 
The above are charges 7 

words per line. This nots 
end is set in agate type 

width of the line, 
may head adver- 

tisementes at the same ra: 
ment, as the letter pr 

> line, by measure- 
Asements must be 
as Thureday morn- 

5 cents a line. 
31.00 a line. 
jine—about eight 

received at publication of 
ing to appear in next ise 

Both the Frames and Blades of our Star Hack 
Saws are now as perfect as human skill can make 
them. The Frame is steel, polished and Nickel 
plated, and will hold all blades from 3 to 12 inches, 
and face them in four directions. With the extra 
clamp, as seen in the cut, all broken Blades can be 
used. These Saws have a file temper, and one five 
cent Blade will cut iron or soft steel steadily for 
several hours, doing more work than a dollar's 
worth of filea. 
Price « f No. 6 Frame $1 0 

“ Clamp 0wW 

“ “ Biades per doz. Sk Gc 65c T0c 8c 850 $1 0 

Inches long 6 7 8 8owWh B 
Frame, Blades or ‘ ‘lamy », sent by mail pre paid on 

receipt of price. Aiso for saie by all Hardware 
Dealers. All goods bearing our name are fully 
warranted. 

MILLERS FALLS CO., 

03 Reade Street, New York. 

RIDE CYCLES! 
VICTORS ARE BEST! 

Bicycles, Tricycles, and Safeties. 
Send for free illustrated 

Jatalogue. 

Me? Overman Wheel Go., Makers, 
BOSTON, MASS. 

THE COPYING PAD. —HOWTO MAKE| 
and how to use; with an engraving. Practica! directions 
how to eropare the gelatine pad, ard also the aniine ink 
»y which the copies are made how t« apply the written 
etter to the pad; how to take off copies of the letter 
vetained in RCSENTIFIC AMERICAN SUPPLEMENT, No 

43~. Price W cents For sale at this office and by all 
pewsdeniers in all parts of ihe country. 

T# KODAK CAMERA 
Makes 100 Instantaneous | 

Pictures by simply pressing a 
button. Anybody can use it who 
can windawatch. No focusing. 
No tripod. Rapid feoccilinens | 

Photograpts 
ob 

sens. 

jects. 
oors. 

Division of Labor 
—Operator can finish 
his own pictures, or 
send them to the fac- 
tory to be finished. 
Morveco covered Ca- 

mera, in handsome} 
sole-leather case, 
loaded for 100 pictures, 

For fall description of “Kodak” see Sct. AM., Sept. 14, SS. 

Price, $25.00. Relending, $2.00. 

The Eastman Dry Plate & Film Co. 
Rochester,™. VY. 116 Oxford St., London. 

Send for co Py of Kodak Primer with a lak Photograph. 

AAD 

Railroad Builde r, 
a Wagon Road Grader, 

Mw Wagon Loader, and ra) 
Ditching Machine. 

[OE it will place in an em- 
bankment 1000 cubic 

™ yards of earth in 10 
hours at a cost of 
1h to 2i¢e. per ya. 

TE 
DRY AIR REFRIGE RA TING MACHINE. 
Description of Ha!l!’s improved horizontal dry air vetrig. 
erator, des to deliver about 10.000 cubic feet of 
cold air per hour, when running at 8 speed of 100 revolu- 
tions per minute, and capabdie of recnane the tempera- 
tare of @ above to & below sero. With five _— 
showing pian and side elevation of the eS F 
diagrams illustrative of ite performance ontained in 
SCIENTIFIC AMERICAN BCPPLEMENT, No. 288, Price 
0 centa. To be had @ this office and from ail news- 
deale ra. 

} PENBERTHY IMPROVED 

AUTOMATIC INJECTOR, 
Why 7100 have been sold in two years. 

Because they cost less than others and do 
equal work. Lift feet and work from 

head as well. Re-start themselves 
tand require no watching. Will lift 
through hot pipes, work from B to 
10 ibs. pressure. Parte removable 
without Gisconnecting, also inter- 
Peaberthy 1 Send for Detrolt. ‘ich. 
enberthy Injector Co., D 

PATENTS. 
MESERS. MUNN & O80., in connection with the publi- 

cation of the SOTENTIVIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Pateuts 
tor Inventors 

In this line of Dusiness they have had forty-one years’ 
repertence, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada. and Foreign Countries. Messrs. Monn & 
‘0. aise attend to the preparation of Caveats, Copyrights 
for Books. Labetse, Hemeues, Assignments. and Keports 
op Infringements of Patents. Ali business intrusted t« 
them is done with specail care and promptness, on very 
reasonable terme 

ly aye sent free of charge, on application, con- 
tain full information ebout Patents and bow w pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents. Appeals, Keiseues, Infringements, As- 
sign ments, jected Canes Hints on the Sale of Pa- 
tents, etc. 
We aleo send, free of charor, a Synopsis of Foreign Pa- 

cent Laws, showing the cost and method of securing 
patents in all the principal coantries of the world. 

MUNN & ©0,, Solicitors of Patents, 

Ml Broadway, New York. 

BRANCH OFFICBS.—No. and @ F Street, Pa- 
eiGe Building, near Tth Street, Washington, D.C, 

Chicago, 

Patent Riveled Monarch Robber Belting. 
BesT In THE WORLD. 

THE GUTTA PERCHA AND RUBBER MFG. CO. 

35 Warren Street, New York. 
San Francisco, Boston, Mass. 

| THE RIFFEL TOWER.—AN EXCEL. 
ent engraving of the Eiffel one thousand-feet-high 

tower ch was opened to the public a few days 

and which isto form a part of the French the Ser 

attractions, may be foams. LE Aption | ip t “y cl 

ENTIFIC AMERICAN SUPPLEM . 
had from 3ewsdealers or at this office. 094 cents. 

CHARACTERS gi 
CRTALOCUE r 

INVENTORS and others desirinz new articles manufac- 
tured and introduced, address P. O. Box 86, Cleveland, O. 

We make a Specialty of 

Hard Rubber Pump Valves 
For Hot Water, Oils, and Acids, 

also for very high pressures, 

Accept no pump valves as Jenkins 
or Jenkins Bros., unless stamped 
like ent. 

Tl John Gireet, New ¥ rerk. 
ys Milk Street, Bos 

North Sth Street, Phils. 
54 Dearbern Street, —— “JENKINS BROS, 1 

NEW CATALOGU 
~~ ae 

VALUABLE PAPERS 
ontained in yp ) AMEESGAD SUPPLEMENT, sent 
; ve oF to «# 

ret LONK & CO. 361 Broadway, New York. 

THE ARMSTRONG MFG. CO. 
BRIDCEPORT, CONN. 

WATER, GAS AND STEAM FITTERS’ TOOLS. | E 

Stocks and Dies ter Pipe, Bolts, and Brass Pipe, 
Wrenches, Pipe Vises, Pipe Cutters, etc. 

Catalogues sent free on application. 

GRAPHOPHONE AND PHONOGRAPH. 
An interesting account of the Edison, Bell, and Tain- 

tor ap tus for the mechanical reproduction of speech, 
with detailed description of the same. With ll 

| ¢ ‘ontained in SCIENTIFIC AMERICAN SUPPLEMENT, = 
9. Price cents. To be had st this office and 

| | all newsdealers. 

JAMES B. EADS.—AN ACCOUNT OF 
the life and iabors of this eminent engineer. Witha 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 592. ice 10 cents. To be had at this 
office and from al! newsdealers. 

[JUNE 8, 1889. 

THE PHONOGRAPH.--A DETAILED 
description of the new and Seqrores | form of the pho- 
nogra t out by iso With 8 engray- 
ings. PCohtained in SCIENTIFIC AMERICAN “soneee. 
mane, No. 632. Price 10 cents. To bad at this 
office and from all newsdealers. 

lealy wan PUPAE AIR s 

ys immense 
eated Surface. _ 

Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air in abundance, 

Fifteen Years of Test. 
Universally Satisfactory. 

Send for “ Our Furnace Book,” 

Abra Cox Stove Co. ss 
MANUFACTURERS, 

Philadelphia 2 and New York. 

ELECTRO MOTOR, SIMPLE, HOW TO 
pkins.—Descri make. By G.M. Ho n of asmall 

motor devised and tha ae to conten ~ 
amateurs  &@ motor which might be driven with 

SUPPLEMENT, No, 1. 
office and from newsdealers. 

Wecbines and 20" Drills. 
P. DaV18, Rochester, N. Y. KEY SEATIN 

TaD 

Scientific American 
The Most seule caus ae the World, 

Only 63.000 ¥oor, iggtnding Pe ostage. Weekly. 

This widely circulnted and splendidly tllustrated 
paper is pudlished weekly. Every number contains six 
teen pages of usefu! information and a large number of 

original engravings of new inventions and discoveries, 

representing Engineering Works, Steam Machinery, 

New Inventions. Novelties in Mechanics, Manuf»ctures. 

Chemistry, Electricity, Telegrapby, Photography, Archi- 
tecture, Agriculture. Horticulture, Naturai History, etc. 

o List of Patents each wees 

NATIONAL 
Address for Pamphiet. 

NATIONAL HILTER. 
Special Size to Filter Entire Supply of Water for House. 

GUARANTEED TO PRODUCE 

BRIGHT SPARKLING WATER 
If Filter ts Cleaned One: Fach Day. Cas be Cleaned in 10 Minutes. 

LARGE SIZES FOR MILLS AND WATER WORKS. 

WATER PURIFYING CO., 
145 Breadway or 86 Liberty St., New York. 

TEE AMERICAN BELL TELEPHONE (0. 
95 MILK ST., BOSTON, MASS, 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 

| 7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 
The transmission of Speech by all known 

| forms of Electric Speaking Telephones in- 

fringes the right secured to this Company 

by the above patents, and renders each 

individual user of telephones not furnish- 

ed by it or its licensees responsible for such 

unlawful use, and all the consequences 

thereof. and liable to suit therefor. 

cientific Rook (Jatalogue ataiogu 
RECENTLY PUBLISHED. 

Our new catalogue containing over 0 pages, 
ing works on more than fifty dierent subjects. 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American, 

361 Broadway, New York. 

includ- 
Will be 

TOOL AGENTS WANTED 
SHOP 

MANGANESE STEEL AND ITS PROF. 
erties.—A o pal on this ject by 
Robert A. Maanena ed . inst. "0. ss 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 640. nn 
cents. To be had at this office and from al! sewsdealere. 

i PATENT __ 
JACKET KETTLES, 

rise or Fogestetn Tdned. Tested to 100 Ib. 
pressure. Send or i 

, HAND, BURR & CO. 
614 and 616 Market St.. Philadelphia, Pa. 

ESTABLISHED HALF A CENTURY, 

MARNIN'S RE 

JN 
HAVE 

NoT FOUND | 

THAT WILL WELL REPAY AN 
INV ESTIGATION 
BY THOSE sige TO SECURE 

WPATEN oROVEMENTS 

OTHER MAKES 

TOE ae oh one 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

-ACUTLER DESK T IN THE i =s 

The cntabrete’ © 
Steel Caliper | Ru 

Surface Cangas. 
Piten and Ge 

STANDARD TOOL CO. 
A THESE. MASS. 
aE 

uare, Standard Steel Rules, 
Univereal Bevels, Cali Bevel Prot e te Deon Gauges, Improved 

uares, 
sted tent wares, Spring Calipers, 

Straight Badges, ete. ete, 
WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE, 

Terms of Subscription.—One copy of the Scren- 
TIFIC AMERICAN will be sent for one year—&2 numbers— 

postage prepaid, to any subscriber m the United States 

or Canada, on receipt of three dellars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubsa.—Special rates for several names, and to Post 

Masters. Write for perticulars. 

The safest way to remit is by Postal Order, Draft, or 

Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 

seldom goes astray, but is at the sender’s risk. Ad. 

dress all ‘etters and make all orders, drafta, etc., pay- 

ble 

mee MUNI é& Co., 
361 Broadway, New York. 
ee 

TE 

Scientific American Supplement. 
This is @ separate and distinct publication from 

THe SCIENTIFIC.AMERICAN, but is uniform therc7itb 

ip size, every number containing sixteen large pages fuli 
of engravings, many of which are taken from foreign 

papers, and accompanied with translated descriptions. 

THE SCIENTIFIC AMERICAN SUPPLEMENT is published 

weekly, and includes a very wide range of contents. It 
Presents the most recent papers by eminent writers in 

all the principal departments of Science and the 

Useful Arts, embracing Biology, Geclogy, Mineralogy, 

Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanica! Engi- 

neering. Steam and Railway Engimeering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 

my, Biography, Medicine, etc. A vast amuunt of fresh 

and information obtainable in no other pub- 

lication. 
The most important Engineering Works, Mechanisms, 

and Manufactures at home and abroad are illustrated 

and described in the SUPP! EMENT. 

Price for the SUPPLEMENT for the United States and 

Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 

ERICAN and one copy of the SUPPLEMENT, both mailed 

for one year for $7.00. Single copies 10 cents. Address 

and remit by posta. order, express money order, or check. 

MUNN & Co., 361 Broadway, N. Y.. 
Publishers SCIENTIFIC AMERICAN. 

Oe 
* . . J 

Building Edition. 
THe SCIENTIFIC AMERICAN ARCHITECTS’ AND 

BUILpgErs’ Eprrion is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equa! 
to about two bandred ordinary book pages; forming 4 

large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 

fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 

dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings i> 
Perspective and in color are given, together with ful! 

Plans. Specifications, Sheets of Details, Estimates. etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Archiveccural publication in the world. Sold by 4! 
newsdealers. $2.50aycar. Remit to 

MUNN & CO., Publishers, 
361 HL New York. 

PRI 
TP ExEU sonN American” is with CHAS. 

wy f ty eae: Lom- 
bard Sts., Phila., and 47 Rose St., opp, Duane St. XY. 


